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AN EXPERIMENTAL STUDY OF STUDENT PERFORMANCE AND PRACTICE 
EFFICACY AMONG SECONDARY INSTRUMENTAL STUDENTS IN INDIANA 
Nathan D. Greenwood 
 
Self-efficacy plays a powerful role in the time a student spends with their 
instrument, the goals they set, and the amount of effort they are willing to expend to 
improve (Bandura, 1994). Enactive attainment, or personal experiences, may factor 
heavily in an individual’s musical self-efficacy (Zelenak, 2015), and therefore efforts 
should be made to foster positive musical experiences. Previous studies suggest that 
providing a practice aid may increase the amount of self-regulated practice strategies 
used by an individual which could lead to performance achievement (Cremaschi, 2012; 
Kim, 2009; Rohwer & Polk, 2006). For this reason, the goal of this study was to examine 
the effects of a structured practice journal on middle school string orchestra students’ 
self-efficacy for self-regulation and self-efficacy for performance. Using a pre-posttest 
design, participants (N = 52) provided ratings of self-efficacy beliefs for self-regulation, 
beliefs for performance, and the frequency of use for specific practice strategies. 
Participants were assigned to a control group (n = 27) and an experimental condition (n = 
25) which involved using a researcher designed digital practice journal. Findings from 
this study support several other extant studies concerned with self-regulation in music 
learning and its relationship to self-efficacy (Duke, Simmons, Cash, 2009; Meider & 
Bugos, 2017; Miksza, 2007; Miksza, 2015; Pike, 2016; Rohwer & Polk, 2006). The 
findings of this study suggest that a structured practice journal may be an effective way to 
help young students set proximal personal and musical goals, and have access to and use 
more self-regulatory practice structures and analytical practice strategies. 
AN EXPERIMENTAL STUDY OF EFFICACY AMONG STUDENTS 
  v 
Table of Contents 
Acknowledgements ........................................................................................................ iii 
Abstract ......................................................................................................................... iv 
Table of Contents ............................................................................................................ v 
List of Tables ................................................................................................................ vii 
List of Appendices ....................................................................................................... viii 
Chapter 1 Statement of the Problem ................................................................................ 1 
Rationale .................................................................................................. 3 
Problem Statement ................................................................................... 6 
Purpose .................................................................................................... 6 
Delimitations ........................................................................................... 7 
Chapter 2: A Critical Review of Related Research Literature .......................................... 8 
Practice .................................................................................................... 8 
Practice strategies ............................................................... 11 
Effective strategies .............................................................. 12 
Mental practice ................................................................... 17 
Self-Regulation ...................................................................................... 17 
Self-evaluation and modeling .............................................. 20 
Teaching Practice ................................................................................... 25 
Practice aids ........................................................................ 28 
Self-Efficacy and Practice ...................................................................... 30 
Summary ............................................................................................... 35 
Chapter 3: Methodology ................................................................................................ 37 
AN EXPERIMENTAL STUDY OF EFFICACY AMONG STUDENTS 
  vi 
Participants ............................................................................................ 38 
Measure ................................................................................................. 38 
Procedure ............................................................................................... 40 
Treatment ............................................................................................... 40 
Chapter 4: Results ......................................................................................................... 42 
Research question 1 ............................................................................... 43 
Self-efficacy for self-regulation items ................................. 43 
Self-regulated practice items ............................................... 46 
Research question 2 ............................................................................... 48 
Research question 3 ............................................................................... 52 
Chapter 5: Discussion ................................................................................................... 57 
Summary ............................................................................................... 57 
Research question 1 ............................................................................... 57 
Research question 2 ............................................................................... 59 
Research question 3 ............................................................................... 61 
Limitations ............................................................................................ 64 
Future research ...................................................................................... 66 
Applications .......................................................................................... 69 
Conclusion ............................................................................................ 69 
References .................................................................................................................... 71 
 
 
 
AN EXPERIMENTAL STUDY OF EFFICACY AMONG STUDENTS 
  vii 
List of Tables 
 
Table 1: Pretest Percentages of Responses ..................................................................... 44 
Table 2: Descriptive Statistics for Self-Regulated Practice ............................................ 46 
Table 3: Oneway ANCOVA Summary for Test of Self-Efficacy for Self-Regulation  ... 46 
Table 4: Descriptive Statistics for Self-Efficacy for Performance .................................. 47 
Table 5: Oneway ANCOVA Summary for Test of Self-Efficacy for Performance ......... 48 
Table 6: Descriptive Statistics for Self-Reported Goal Setting ....................................... 49 
Table 7: Digital Practice Journal Practice Structure and Strategy Frequencies ............... 51 
Table 8: Spearman’s Rho between… Posttest Measures ................................................ 53 
Table 9: Correlations Among DPJ Practice Strategy and Structure Frequencies ............. 56 
 
 
 
 
 
 
 
 
 
 
 
 
 
AN EXPERIMENTAL STUDY OF EFFICACY AMONG STUDENTS 
  viii 
List of Appendices 
 
Appendix A: Musical Self-Efficacy and Self-Regulation Survey Pretest........................ 76 
Appendix B: Digital Practice Journal ............................................................................ 88 
Appendix C: Informed Consent- Control Group ............................................................ 90 
Appendix D: Informed Consent- Experimental Group ................................................... 93 
 
AN EXPERIMENTAL STUDY OF EFFICACY AMONG STUDENTS 
  
1 
Chapter 1: Statement of the Problem 
 Musical self-efficacy has a powerful influence on performance achievement 
(McPherson & McCormick, 2006). Providing music students with effective practice 
strategies may lead to the development of musical self-efficacy (Duke, Simmons, Cash, 
2009; Meider & Bugos, 2017; Miksza, 2007; Pike, 2016; Rohwer & Polk, 2006). 
Improving student performance through effective practice is an obvious aim in 
instrumental music instruction, but the development of students’ musical self-efficacy 
may be just as important to their success in the music classroom (Bandura, 1994). Self-
efficacy, or an individual’s thoughts (faulty or real) about his or her ability to perform a 
given task (like performing something on a musical instrument), directly impacts and 
influences the types of goals set, the choices made, the amount of effort and time 
devoted, and whether an individual’s thought-processes will help or hinder his or her 
success with a given task (Bandura, 1994). In other words, students with high levels of 
musical self-efficacy believe they are capable musicians and are therefore more likely to 
work harder and longer to achieve their musical goals, push through adversity, and 
continue with their musical development. It, then, stands to reason that the theoretical 
construct of self-efficacy, for its importance to student development, should be 
thoroughly examined in tandem with effective practice strategies.  
Theoretical Background 
 In order to cultivate positive self-efficacy in instrumental music students, an 
understanding of the elements that influence individual self-efficacy is necessary. 
Bandura (1994) stated that individual judgments about self-efficacy are influenced by 
four separate sources of information: enactive attainment or personal experience; 
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vicarious experience; verbal persuasion; and physiological state. For the purpose of this 
study, only enactive attainment will be considered and examined. 
 Enactive attainment or individual experience, either positive or negative, can 
heighten or lower a person’s perceived sense of self-efficacy. For instance, if early in a 
student’s study of a musical instrument, he or she exerts honest effort yet experiences (or 
perceives) repeated failure or difficulty, the experience is inefficacious. The result of a 
collection of inefficacious individual experiences may lead the student to think he or she 
is not capable of successfully playing the instrument, which, in turn, could influence the 
amount of effort used in the study of that instrument. Similarly, positive individual 
experiences may lead to an increase in a student’s sense of musical ability, and increase 
the amount of effort devoted to his or her study of the instrument. Therefore, it is crucial 
to equip students with effective strategies to achieve learning or performance goals that 
are both realistic and appropriate for their level of experience. Establishing a cache of 
positive individual experiences aids the development of a student’s belief in their ability 
to triumph over adversity and recover from missteps. As a result, a strong sense of self-
efficacy develops (Bandura, 1994).  
 The theoretical construct of self-regulation suggests that self-efficacy 
development plays a role in the development of self-regulated learning (McPherson & 
McCormick, 2006; McPherson & Zimmerman, 2002). Self-regulated music learners 
engage in a three-part cyclical process while practicing: (a) forethought (setting goals and 
making strategic plans based upon individual feelings of self-efficacy); (b) 
performance/volitional control (using self-instruction, focus, and task strategies to 
achieve the goals set while engaging in self-observation); and (c) self-reflection (a causal 
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attribution is made in which an individual reacts either adaptively or defensively, thereby 
influencing their behavior in the next forethought phase) (McPherson & Zimmerman, 
2002). It is in the self-reflection stage of practice where student self-efficacy impacts 
behavior. If students reflect upon their performance and perceive it to be unsuccessful 
despite their efforts, they can begin to rethink the types of goals they set in the 
forethought phase. If this cyclical process continues with negative results, it could 
potentially prove catastrophic for an individual’s musical performance achievement.  
Several studies in general education and music education have revealed a link 
between high self-efficacy and achievement (e.g., Clark, 2010; McPherson & 
McCormick, 2006). Although it is not certain whether self-efficacy is causally-linked to 
improved performance achievement (Mieder & Bugos, 2017), self-efficacy and self-
regulation are both theorized as predictive of performance achievement. Therefore, it is a 
worthwhile endeavor to provide students with self-regulatory practice strategies that 
could provide positive enactive experiences to bolster their musical self-efficacy and, 
ultimately, impact acquisition of performance skill.  
Rationale 
 Training in strategic practice can be viewed as a tool for developing student self-
efficacy in addition to providing better skill acquisition (Mieder & Bugos, 2017). Practice 
scenarios that build and reinforce positive musical self-efficacy can cultivate skill and 
achievement on a given task (Clark, 2010; Miksza, 2007, Pike, 2016). According to the 
self-regulated learning theory, students with positive musical self-efficacy are more likely 
to set ambitious musical goals and work harder and longer to achieve them (McPherson 
& Zimmerman, 2002). Zelenak (2015) measured the amount of influence the four sources 
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of self-efficacy (enactive experience, verbal persuasion, physiological state, and vicarious 
experience) have on individual middle school student self-efficacy and found that 
enactive experiences exerted the strongest influence. This suggests that students should 
be provided ample opportunities for musical achievement, in practice and performance, 
for the development of musical self-efficacy. Fundamental to this goal is teaching 
students to be effective musical practicers (Miksza, 2006a, 2007; Oare, 2012; Pike, 
2016).  
 In private music lessons, teachers often explicitly teach students how to practice 
and provide them with practice routines (Kostka, 2002). Barry and MacArthur (1994) 
suggested that in a music classroom, where not all students have access to private lessons, 
the structure of student practice should be determined by the classroom teacher. This 
structure may require some form of practice log which, contrary to much of the research 
on practice, focuses on time practiced rather than goals achieved (Duke et al., 2009; 
Kostka, 2002; Miksza, 2007; Williamon & Valentine, 2000). According to Williamon 
and Valentine (2000), how long a student practiced did not have a significant correlation 
to the quality of their performance, and by extension did not determine the level of skill 
an individual attained. Similarly, Duke et al. (2009) found that the quality of student 
practice behaviors had a greater determination over student retention and performance 
than the quantity of time spent practicing. In other words, without effective practice 
strategies students may spend hours practicing and hoping for improvement but 
experience little actual change in skill. According to Bandura (1994), this pattern of 
exerting earnest effort and experiencing repeated failure (or the non-achievement of 
practice goals) could lead to lower student self-efficacy.  
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  Simply providing students with a list of practice strategies and routines may not 
be sufficient to influence their practice. For example, Kostka (2002) found that despite 
teachers providing students with practice strategies and routines, students still struggled 
to recall their teacher’s instructions, strategies, and routines for practice. This is 
particularly noteworthy because Rohwer and Polk (2008) found that students who could 
articulate and implement more practice strategies experienced greater performance gains 
during a five-minute practice session than their less strategic peers. Of relevance to this 
study, Oare (2012) noted that while knowledge of various practice strategies is good, 
students may lack the knowledge of when to utilize specific strategies to meet practice 
goals. Therefore the development of a daily guide for structured, goal directed, effortful 
practice with clearly defined exercises (linked to a given concept) may aid in 
performance gains (Barry & MacArthur; 1994; Miksza, 2007; Oare, 2012). 
 Mieder and Bugos (2017) studied the effects of a self-regulated learning practice 
strategy curriculum (SRL-PSC) on a group of high school band student’s individual self-
efficacy and performance achievement. Strategies derived from research included 
element elimination (i.e., reducing learning challenges by altering sequences of notes and 
rhythms, dynamics or articulations), thoughtful repetitions (e.g., chaining, Whole-Part-
Whole, use of metronome) (Miksza, 2007), and making it musical (focus on phrasing and 
expressiveness). The two week long study found significant gains in student self-efficacy 
and perceived practice behaviors, but not in performance achievement. Clark (2010), in 
contrast, found a significant link between performance achievement and self-efficacy 
among high school string student participants in a regional honor orchestra in Texas.  
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 Structured practice journals and checklists are effective tools for students to use in 
the development of self-regulated behavior and self-efficacious experiences (Cremaschi, 
2012; Kim, 2010). The implementation of a practice journal may encourage students to 
engage in self-regulated practice by: (a) requiring self-selected proximal goals for a 
practice session, (b) providing effective domain specific practice strategies or structures, 
(Miksza, 2007); and (c) requiring a self-evaluative reflection regarding the practice 
session. In other words, structured practice journals may emphasize goal-oriented 
practice over quantity of time, provide effective strategies, and encourage self-regulated 
and self-efficacious learning through the act of self-reflection (Barry & MacArthur, 1994; 
Duke et al., 2009; Kim, 2010; Kostka, 2002; McPherson & McCormick, 2006; 
McPherson & Zimmerman, 2002; Oare, 2012; Williamon & Valentine, 2000).  
Problem Statement 
 While there is substantial research on effective musical practice habits (Hewitt, 
2001, 2002; Miksza 2007, 2009; Pike, 2017; Rohwer & Polk, 2006) and on the 
measurement of their effects on self-efficacy (Miksza, 2006a, 2012; Zelenak, 2015), little 
research has focused specifically on the effects of a structured practice journal on 
secondary orchestra students’ musical self-efficacy. While semi-structured practice 
journals (Kim, 2010) and practice checklists (Cremaschi, 2012) were helpful to collegiate 
students, it is not known whether they enhance musical self-efficacy in a secondary 
school population, and in particular, string musicians.  
Purpose  
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Therefore, the purpose of this quasi-experimental study is to measure the effects of a 
structured practice journal on student musical self-efficacy and self-regulated learning. 
The study will answer the following questions: 
1.! What effect does treatment have on: (a) self-efficacy for self-regulation; (b) self-
regulated practice strategies; (c) self-efficacy for performance. 
2.! What goal setting approaches, practice strategies and practice structures from the 
intervention will be used by the most students most often? 
3.! Is there a relationship among self-efficacy for performance, self-regulated practice 
strategy use reported on the Musical Self-Efficacy and Self-Regulation Survey  
(MSESRS), and the frequencies of practice strategies and structures used? 
Delimitations  
 This study will be delimited to Indiana area secondary string students with at least 
one year of participatory experience in an orchestra class. The delimitations of the study 
further extend to include only students that have not taken any regular supplemental 
private instruction or lessons outside of the regular classroom experience.  
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Chapter 2: A Critical Review of Related Research Literature 
 This chapter outlines the status of the research on the topic of musical practice, 
specifically related to the implementation of effective strategies, and draws connections 
to extant literature concerning the motivational construct of self-efficacy. Contemporary 
and classic studies in the field of musical practice and self-efficacy are reviewed and 
critiqued, and the context and needs for the current study are presented.  
Practice 
 While it is a truism that effective practice strategies lead to skill acquisition and 
performance achievement, understanding how teachers and students organize and think 
about practice, in general, provides a logical point of departure for a review of the 
literature regarding practice. Kostka (2002) surveyed studio teachers (N = 127) and 
undergraduate and graduate music majors (N = 134) from 16 universities (including 
research universities, conservatories, state and junior colleges) collecting data regarding 
demographics, attitudes concerning music skills, use of time during practice sessions, 
practice strategies and routines, and attitudes about practice in general. Results from the 
study found that 94% of faculty-participants reported that they suggested a regular 
practice routine for their students. In a follow-up question, faculty-participants were 
asked to describe the practice routine(s) suggested to students.  
 These routines were categorized by Kostka (2002) in the following ways: (a) 
general routine only (e.g., warm up, work on whatever is necessary); (b) general routine 
plus time (e.g., warm up for 10 minutes, 30 to 40 minutes on repertoire, and 10 minutes 
on sight reading); (c) time only (e.g., practice 3 hours every day); and (d) no response or 
other. Additionally, results indicated that 100% of teacher-participants reported 
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discussing good practice in lessons. Curiously, only 45% of student-participants indicated 
they used a regular practice routine, and only 69% of students reported discussing good 
practice strategies with their teachers. According to Kostka (2002), “The data [were] 
intended to give a summary of the opinions of the two separate groups of subjects…The 
results seem to point to a number of discrepancies concerning what is expected and what 
may actually be taking place during practice time” (p. 153). To the point of the current 
study, students may require more practice intervention beyond demonstration and 
discussion during a lesson. Without it, students are likely to forget the content of the 
lesson. 
 A common held belief among musicians is that more time spent practicing means 
more skill acquisition (Kostka, 2002). In a study aimed to test the extent to which 
practice behaviors could determine performance quality in advanced pianists, Duke, 
Simmons, and Cash (2009) found results that indicated, as the title of their article states, 
“It’s not how much [practice]; It’s how” (p. 310). A convenience sample of participants, 
graduate and advanced-undergraduate piano majors enrolled in a piano performance and 
pedagogy degree program at The University of Texas at Austin (N = 17), were identified 
for participation in the study by the researchers. These participants were observed as they 
learned a three-measure excerpt from Shostakovich’s Concerto No. 1 for Piano, Trumpet, 
and String Orchestra, Op. 35 and were tested to check the effectiveness of their practice. 
The study involved a proctored practice session followed by a 24-hour rest period, during 
which participants were not permitted to physically or mentally practice the excerpt. At 
the follow-up session, participants were given two-minutes to warm up in any way they 
wanted, excluding the practicing the excerpt. Participants then performed the excerpt 15 
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times at the target tempo (120 bpm) to the best of their ability, without stopping during 
their performance trial. 
 All practice and test sessions were recorded on digital video and MIDI data from 
the keyboard (Yamaha Disklavier acoustic piano) were collected for subsequent analyses. 
Numerical data were collected and compiled through observation of all 17 participants’ 
practice sessions and organized into the following categories: (a) total practice time, (b) 
the number of performance trials (times the pianist began playing), (c) the number of 
complete performance trials (hands-apart or hands-together performances of the entire 
excerpt), (d) the number of correct performance trials (complete performances of the 
entire excerpt at any tempo without error or hesitation), (e) the number of near-correct 
performance trials (complete performances of the entire excerpt at any tempo with only 
one or two minor errors or hesitations), (f) the sum of correct and near-correct 
performance trials, (g) the number of incorrect trials (performances of the entire excerpt 
that contained errors), (h) the percentage of complete trials that were correct and near-
correct, and (i) the percentage of all trials (including incomplete trials) that were correct. 
Duke et al. (2009) defined the terms correct and near-correct “only in terms of pitch and 
rhythm accuracy” (p. 314). Inter-judge reliability for correct and near-correct trial 
assessments was high at .96. Participant retention test performances were ranked 
independently, with moderately high agreement across the researchers’ rankings 
(Kendall’s W = .83, p < .001). 
 While non-significant statistics are typically not reported, Duke et al.(2009) 
specifically pointed out the elements of their study that were not significantly related to 
participants’ retention test rankings: total time practiced (r = .18, p > .49); total number 
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of practice trials (r = .12, p > .65); total number of complete trials (r = .02, p > .93); and 
the total number of correct and near-correct trials (r = -.15, p > .56) (p. 315). These 
results seem to indicate that the amount of time spent in practice was not nearly as 
determinative of success as the practice strategies used by a participant. Duke et al.(2009) 
identified three key strategies only present in the top performers of their study: (a) the 
precise location and source of each error was identified accurately, rehearsed, and 
corrected; (b) performance trial tempos were logically and systematically varied; and (c) 
target passages were repeated until an error was corrected and the passage stabilized (p. 
318). While these three strategies cannot be considered causal given the nature of the 
study, the findings suggest that practice strategy, rather than practice amount, is more 
likely to determine performance achievement. 
 Practice strategies. Rohwer and Polk (2006) examined whether the number of 
practice strategies an 8th-grade instrumental student could articulate and use would 
influence performance scores. In addition to completing pre-and posttest measures of 
performance achievement, participants (N = 65) named as many practice strategies as 
known to them, sight-read a 24-measure exercise to establish a baseline for pre-practice 
performance, then engaged in a five-minute practice session to improve their 
performance. At the conclusion of the practice session, participants performed the 
musical exercise a second time to register the effectiveness of their practice. Pre- and 
posttest performances were assessed using only the solo section of the the Woodwind and 
Brass Solo Evaluation Form (Saunders & Holahan, 1997), which demonstrated an 
internal consistency reliability estimate of ! = .85. 
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A positive relationship (r = .31, p = .01) was found between the number of unique 
practice strategies a subject could verbalize (ranging from one to six strategies) and his or 
her improvement during the five-minute practice session. Additionally, Rohwer analyzed 
subject practice behavior during the five-minute practice session and categorized 
participants into two mutually exclusive groups: holistic (participants who repeatedly 
played the exercise through) and analytic (participants who systematically broke down 
the exercise) practicers. Participant performance achievement from pre- to posttest 
showed “a significant main effect for the within-subject variable of performance, with the 
final performances receiving higher mean scores than the baseline performance, F (1, 63) 
= 69.36, p <.001, !p2 =.52” (Rohwer & Polk, 2006, p. 357). Between-subject (holistic vs. 
analytic) variables of groups showed that the analytical practicers demonstrated the most 
performance improvement, F (1, 63) = 7.80, p <.007, !p2 =.11. In other words, both 
holistic and analytic practice strategies yielded performance improvements, but 
participants that were categorized as analytic were more successful in their endeavors. In 
order to afford students more opportunities for positive musical experiences through 
practice, it stands to reason that students should be taught effective analytical practice 
strategies.   
 Effective strategies. In a correlational study of effective practice, Miksza (2007) 
examined the relationships among high school wind players’ self-reported practice habits, 
observed practice behaviors, and individual performance achievement. To frame the 
design of his study, Mikzsa noted several previous studies that included behavioral 
analyses of practice (e.g., Geringer & Kostka, 1984; Ginsborg, 2002; Hallam, 2001: 
Maynard, 2006; McPherson & Renwick, 2001; Nielsen, 1999; Smith, 2002). A sample (N 
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= 60) of male (n = 30) and female (n = 30) volunteers from six high school band 
programs in Indiana and New Jersey participated in three 25-minute practice sessions 
(across three consecutive days), rated their practice efficiency after each session, and 
completed a practice survey. To measure performance achievement, participants 
performed a researcher-composed étude six times (as a pre- and posttest assessment for 
each session) across the duration of the study.  
 Each practice session consisted of seven parts (listed with their approximate 
lengths of time): (a) 1 minute warm up, (b) 3 minutes pretest performance, (c) 1 minute 
transition, (d) 25 minutes practice, (e) 1 minute transition, (f) 3 minute posttest 
performance, and (g) 1 minute self-evaluation of practice efficiency (a one-item 10-point 
Likert-type scale). Miksza escorted each participant to his or her practice room, initiated 
the recording device (Sony MZ-R700 minidisc recorder and Sony ECM-MS907 
microphone), and left the room for performance and practice sessions. According to 
Miksza (2007): 
This decision was made in light of previous evidence regarding social facilitation 
theory, which states that even in the absence of overt social cues (e.g., 
competition, evaluation, reinforcement), the mere presence of an observer can 
influence an individual’s behaviors and/or emotions by increasing arousal (e.g., 
Martens, 1969; Zajonc, 1965). (p. 362) 
Participants were provided a pencil, an unmarked copy of the étude, and instructions to 
practice it any way they wanted for 25 minutes with the goal of making as much 
improvement as possible.  
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 Miksza’s (2007) study included the use of objective and subjective performance 
measures. An adaptation of the Watkins-Farnum Performance Scale (WFPS; as cited in 
Miksza, 2007, p. 363) was used for the objective performance measure (OPM). The 
number of errors in articulations, dynamics, notes, and rhythms were determined by 
counting the number of beats (200 beats) performed incorrectly on either dimension. The 
subjective performance measure (SPM) was an adaptation of the Performance Rating 
Scale Supplement (PRSS; as cited in Miksza, 2007, p. 363) developed by Zdzinski 
(1993). The SPM was used to measure subjective elements not covered by the OPM, and 
consisted of 39 five-point Likert-type items, allowing a possible range of 39-195 points. 
The SPM was used to address the categories of: (a) étude-specific criteria (e.g. if a 
crescendo/decrescendo reached a true dynamic), (b) interpretation-musical effect, (c) 
tone-intonation (e.g., the quality of the tone was rich), and (d) technique-articulation 
(Miksza, 2007, p. 363). Miksza participated in the study as a judge, scoring 100% of the 
performances. Two additional judges, graduate wind players with experience in music 
education, scored half of the performances to provide a reliability assessment. Inter-judge 
reliability results for the OPM and SPM ranged from " =.86 to .97 (with moderately 
strong Pearson correlations, r = .72 to .83) at each time point.  
 Miksza randomly selected 25% of the individual practice session recordings for 
analysis by an independent observer, a graduate wind player with five years of public 
school teaching experience. Analysis of the recordings was conducted to identify the 
frequencies for the following specific practice behaviors: repeat measure, repeat section 
(larger than a measure), Whole-Part-Whole (plays segment, isolates a smaller unit/phrase 
from segment, performs segment again), chaining (playing a segment and systematically 
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adding material before or after that segment), repeat étude, slowing, varying pitch, 
varying articulation, varying rhythm, non-étude playing, singing or whistling, use of 
metronome, and marks part (assessed by the frequency counts of marks made on the 
collected practice étude). Additionally, Miksza counted the number of times participants 
began playing directly on or just before one of five researcher-selected critical musical 
selections (i.e., skipping directly to or just before critical musical selections of the étude). 
Reliability of the frequency count was established using the formula (number of 
agreements)/(number of agreements + disagreements). According to Miksza (2007), “The 
results indicated acceptable reliability…68% to 100% [agreement] for each behavior 
across all days, with the exception of the behaviors varying pitch and varying 
rhythm…[due] likely because of their relative rarity” (emphasis original, p. 364). The 
behaviors varying pitch, varying articulation, and varying rhythm were combined and 
labeled as “varying musical elements” for the purposes of the main analyses.  
 Miksza (2007) collected participants’ self-reported practice habits using a 
researcher-constructed survey. Items on the survey addressed: (a) length of average 
practice session in minutes, (b) average number of practice sessions per week, (c) average 
percentage of time spent on formal and informal (e.g., practice with or without a specific 
technical or musical goal), (d) frequency of listening to recordings while practicing, (e) 
frequency of recording themselves practicing, (f) frequency of using a metronome while 
practicing, (g) frequency of using an electronic tuner while practicing, and (h) general 
belief regarding practice efficiency (p. 365). A significant change (p < .001) was detected 
over time (d = .85) in performance achievement. The practice behaviors exhibited the 
most were repeat measure, repeat section, and marks part.    
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 Significant correlations were found: (a) among the behaviors repeat section, 
Whole-Part-Whole, and slowing (rho = .39 to .66, p < .01); (b) between performance 
achievement and the behaviors repeat section on Day 1 and 2 (rho = .36 to .42, p < .01), 
Whole-Part-Whole on Day 1 and 2 (rho = .35 to .45, p < .01), slowing at Day 1 and Day 2 
(rho = . 36 and .43 respectively, p < .05), and skipping directly to or just before critical 
musical sections 1, 2, and 5 (rho = .51 to .59, p < .01); and (c) between performance 
achievement and self-reports of percentage of time spent on formal (rho = .27 to .29, p < 
.05) and informal (rho = -.26 to -.34, p < .05) practice and the use of metronome (rho = 
.29 to .36, p < .05). Self-evaluations of practice efficiency were strongly related to 
performance achievement scores at day one (rho = .57 to .61, p < .001), less so at day two 
(rho = .35 to .37, p < .01), and not at all on day three. 
 The significant correlation with performance achievement among the observed 
practice behaviors repeat section, Whole-Part-Whole, skipping directly to or just before 
critical musical sections of the étude have practical implications for music education. 
While these results cannot be considered causal, Miksza (2007) suggests, “These may be 
particularly useful strategies for making improvement. Teachers could design lesson or 
rehearsal plans that specifically guide students to apply these strategies when learning 
new music” (p. 372). A lack of correlation between the amount of time spent playing and 
performance achievement indicated the quality of practice may be more crucial than the 
quantity of practice for performance improvement. Similar results were found in Duke et 
al. (2009). For the purposes of this study, the practice strategies repeat section, Whole-
Part-Whole, skipping directly to or just before critical musical selections will be 
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incorporated into a structured practice journal that stresses the quality of practice over 
quantity.  
 Mental practice. While traditionally thought of as a physical experience, practice 
is not limited solely to that domain. Mental practice strategies (e.g., silent, motionless 
practice), have been an apparent convenience, yet their relative effectiveness is less 
obvious. McHugh-Grifa (2011) examined three mental practice strategies: 1) silent, 
motionless mental practice (SMMP), 2) singing/vocalizing without movement (S/V) and 
3) playing "air cello”/ while vocalizing (AC/V). Traditional physical practice (TPP) was 
used as a control condition. Participants’ (N = 12) improvement scores for tonal accuracy, 
rhythmic accuracy, and expressive qualities of the music were calculated. Results, 
calculated using a 3 x 4 repeated measures ANOVA, revealed mean improvement scores 
were highest for traditional physical practice and lowest for singing/vocalizing, F(3,33) = 
3.67, p = .022. Additionally, composite scores for each of the practice conditions were 
compared using a separate one-way ANOVA to assess their relative effectiveness. 
According to McHugh-Grifa (2011) the improvement score (not reported) for SMMP was 
not as high as that for physical practice. The difference among scores was not statistically 
significant, which suggested that silent, motionless mental practice may be nearly as 
effective as physical practice. Results also indicated that differences between the three 
types of mental practice were not statistically significant, perhaps due in part to subjects' 
mixing of practice strategies.  
Self-Regulation 
 Miksza (2006a), with a questionnaire, explored dimensions of self-regulatory and 
motivational variables that influence the practice habits of junior high school band 
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students. This descriptive study examined a volunteer sample of seventh (n = 94) and 
eighth (n = 81) grade students, ranging in age from 11 to 14 years old and consisting of 
89 males and 86 females. The Self-Regulation and Motivation in Music Practice (SRM-
MP), a 43-item researcher-adapted questionnaire, which drew upon previous research 
from music education, educational psychology, and psychology was used to collect data. 
In addition to collecting self-reported estimates of effective practice, the SRM-MP used 
four subscales designed to measure self-regulation (10 items), intrinsic motivation (10 
items), concentration (10 items) and provide attribution for success and failure in music 
practice (8 items).  
 Items in the SRM-MP were tested for reliability and validity. “Items that had low 
correlations (r < .51) with their respective composite sub-scale scores were eliminated” 
(Miksza, 2006a, p. 16). The number of useable items after the analyses went from 43 to 
28 items. Significant relationships (p < .001) were found between overall practice 
efficiency ratings and all factors scores (r = .28 to .43), which indicated an intertwined 
relationship between subjects’ self-perceptions of practice efficiency and their self-
regulatory behaviors and motivational beliefs. Significant inverse (p < .001) relationships 
were detected between subjects’ self-reported formal (r = .22 to .33) and informal           
(r = -.22 to -.31) practice time percentages and the factors concentration, metacognition-
reflective strategies, and commitment to improve. This suggested that subjects who report 
more concentration, metacognitive strategy use, and commitment to improve may be 
more likely to set specific musical or technical goals for their practice. Additionally, 
significant correlations (p < .01) were found between practice time reported per-day and 
the factors intrinsic-goal (r = .16), intrinsic-challenge (r = .25), metacognition-reflective 
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strategies (r = .16), and commitment to improve (r = .17) which suggested subjects 
reporting these strategies and level of motivation may be more likely to practice for 
longer amounts of time per-day.  
 In recognition of the need for a valid, reliable self-report measure of self-
regulated practice behavior for beginning instrumentalists, Miksza (2012), developed a 
“questionnaire…designed to assess the motive, method, behavior, time management, and 
social influences dimensions of the theoretical model of self-regulation proposed by 
McPherson and Zimmerman (2002)” (pp. 325-326). The construct validity of the 
questionnaire was tested, “using confirmatory factor analysis, and a preliminary 
assessment of predictive validity was estimated by correlating the measure with self-
reported practice habits” (Miksza, 2012, p. 321). A sample of middle school band 
students from grades 6 through 8 (N = 302) was used to assess the measure’s internal 
consistency and consistency over time. Miksza (2012) stated:  
Confirmatory factor analyses indicated that a model including factors 
representing the dimensions self-efficacy, method/behavior combined, time 
management, and social influences was the best fit [for assessment]. Cronbach’s 
alpha and test-retest reliability results indicated good to excellent consistency 
across all self-regulation subscales, with coefficients ranging from .76 to .90. 
Significant correlations (# < .001) between the self-regulation sub-scales and 
self-reported practice habits…provided preliminary evidence of predictive 
validity of the measure. (p. 321) 
 The measure developed by Miksza (2012), because of its preliminary predictive 
validity evidence, may be suitable for use by both teachers and researchers in the context 
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of instrumental music education. Miksza (2012) states, “the findings [of this study] 
suggest that McPherson and Zimmerman’s (2002) model of self-regulated music learning 
is a viable theoretical framework for exploring how instrumental musicians become self-
sufficient learners” (p. 334). Therefore, utilizing varied strategies to develop self-
regulated music learners and/or practitioners merits exploration.  
 Self-evaluation and modeling. The effects of modeling, self-listening, and self-
evaluation on junior high school instrumentalists’ musical performance and attitude about 
practice were examined in Hewitt’s (2001) experimental 2 x 2 x 2 factorial design study. 
Over the nine-week study, 82 participants (n = 36 seventh graders, n = 31 eighth graders, 
and n = 15 ninth graders) were recorded and evaluated by three independent judges using 
the Woodwind Brass Solo Evaluation Form (WBSEF). Hewitt used the WBSEF for its 
high internal reliability (" = .92), and its ability to “diagnose specific levels of 
instrumental accomplishment and/or deficiency” (p. 311). All students involved with the 
study were trained to use the WBSEF for self-evaluation purposes. Student attitude 
toward practice was measured using a Practice Attitude Questionnaire (PAQ), a self-
report Likert-type instrument, developed by the researcher which all students completed 
immediately after each treatment session. Content validity for the PAQ was determined 
by interviewing a randomly selected student from each of the eight treatment groups 
about his or her attitude about the study. These interviews were filmed and viewed by 
independent evaluators who completed a PAQ for each student. Scores were then 
compared to the students’ self-reports. Hewitt (2001) stated “reliability between judges 
was found to be very strong (r = .86) and the correlation between the judges’ mean scores 
and the students’ final self-scores was also strong (r = .77)” (p. 312).  
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 Students were randomly assigned to one of eight different treatment groups in this 
study: (A) Model x Self-Listening x Self-Evaluation (n = 11), (B) Model x Self-Listening 
x No Self-Evaluation (n = 11); (C) Model x No Self-Listening x Self-Evaluation (n = 10), 
(D) Model x No Self-Listening x No Self-Evaluation (n = 10), (E) No Model x Self-
Listening x Self- Evaluation (n = 10), (F) No Model x Self-Listening x No Self-
Evaluation (n = 10), (G) No Model x No Self-Listening x Self-Evaluation (n = 10), and 
(H) No Model x No Self-Listening x No Self-Evaluation (n = 10). Results of the study 
indicated a significant three way interaction between modeling, self-evaluation, and self-
listening (F[7, 68] = 2.162, p = .049, eta2 = .182) showing more improvement in the areas 
of tone, melodic and rhythmic accuracy, interpretation, and overall performance (but not 
for intonation, technique/articulation, or tempo). Absent self-evaluation, modeling groups 
improved similarly to the no model/no self-evaluation group.  
 Hewitt (2002) further examined the effects of junior high school instrumental 
self-evaluation tendencies, the effects of an aural model (or lack of a model) on self-
evaluation accuracy, and attempted to determine if a relationship exists between musical 
performance achievement and self-evaluation accuracy. Over the six-week study, 41 
junior high school woodwind (n = 28), brass (n = 10) and percussion (n = 3) students 
across seventh (n = 18), eighth (n = 15), and ninth grades (n = 8), further categorized into 
groups of low ability (n = 14), middle ability (n = 11), and high ability (n = 16), were 
studied. Students’ performance achievement on a preselected performance etude was 
assessed by a panel of three independent evaluators using the same Woodwind Brass 
Solo Evaluation Form (WBSEF) utilized in Hewitt’s 2001 study. All students involved 
with the study were trained to use the WBSEF for self-evaluation purposes. The student 
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version of the WBSEF (S-WBSEF), according to Hewitt (2002), “is similar to the 
original [WBSEF], with the one exception…language was adapted to more accurately 
reflect that used by…adolescents” (p. 218). The accuracy of student self-evaluations was 
determined by the difference between the evaluators’ and the students’ WBSEF (S-
WBSEF) score.  
 Students were randomly assigned across grade levels to one of two treatment 
groups (the presence or absence of an aural model to emulate in performance). Students 
were asked to practice their music at home, and to bring it to school where they 
independently performed and recorded the music in a practice room and completed the S-
WBSEF. Students in the aural model treatment group listened to an audiotaped model 
performance, which was available for home use, prior to their performance. All students 
were engaged in a pretest/posttest for this study. According to Hewitt (2002), the data 
regarding self-evaluation tendencies for the subjects “indicate that student self-evaluation 
scores increased over time regardless of model-group condition” (p. 220). The question 
of whether the process of self-evaluation has an effect on self-evaluation accuracy 
indicated that accuracy does not improve (in the case of intonation it may decrease) over 
time, even with the use of a model. Results indicated that expert and student evaluations 
are both positively related to the areas of model group tempo, r (21) = .46, p = .038, and 
combined group interpretation, r (41) = .344, p = .028. 
 The subject of autonomous practice and its implications for music instructors was 
also examined by Pike (2016) in her qualitative study of first-year college music students 
during their practice. To populate the study, Pike studied first-year students who were 
beginning their second semester of their bachelor’s degree. The study had a relatively 
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small sample size of nine volunteers (2 voice, 3 string, 3 woodwind, and 1 brass), 
representing 25% of the university’s freshman class of BM (performance) and BME 
(music education) majors combined. Student practice sessions were video recorded three 
times. All students were encouraged to verbalize their thought processes during their 
rehearsals. The researcher sat in the first rehearsal and had subjects video record 
subsequent practice sessions. Four of the nine students were randomly placed into an 
experimental group that watched their practice video and discussed their actions, and 
their implications, for future practice with the researcher. This decision appeared to have 
been motivated by the researcher’s desire to know if student practice strategies would 
alter as a result of their reflective session with a professor. Students completed practice 
questionnaires, and their private lesson teachers participated in brief recoded interviews 
about perceived student practice.  
According to Pike (2016), all videos and interviews were, “transcribed, analyzed 
for emergent themes and coded for practice strategies. Data were triangulated through 
videos, transcriptions, field notes, interviews and questionnaires” (p. 3). Profiles were 
built for each student, assigned a pseudonym, and Pike conducted member checks with 
each student to ensure validity. Each case was then compared with others to identify 
common practice strategies and self-regulation practices. Results indicated that subjects 
fell into three broad categories of practicers: Non-self-regulator (3 members all in control 
group); emerging self-regulator (3 members: 2 experimental, 1 control); and basic self-
regulator (3 members, all experimental).  
Pike (2016) reported that all members of the experimental group benefitted from 
“reviewing, reflecting, and discussing their practice videos with the researcher” (p. 5). 
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Students in the control group, however, did not develop any self-regulatory or practice 
strategies without additional review and reflection. Pike (2016) noted that generalizations 
about practice strategies or rehearsal structure had no impact on the actions of the non-
self-regulation group (p.5). Students in the non-self-regulatory group were more likely to 
engage in off task behavior, experience tension and/or frustration, and practice to the 
point of diminished returns. Students in the emerging group used more practice strategies 
(1 to 2) that mostly consisted of breaking down the music in to smaller sections and 
repeating. The basic self-regulators were the only group to identify practice priorities 
(using forethought to set practice objectives and strategies) before entering the practice 
room (Pike, 2016, p. 8). 
Pike (2016) identified four common themes: teaching practice is good pedagogy; 
self-reflection enhanced with video increases self-regulation; students want to learn how 
to practice more effectively but they need guidance; and goal setting, time management, 
concentration and motivation concerns (pp. 8-10). Pike (2016) made suggestions for post-
secondary and pre-college applied teachers to enhance student self-regulatory practice: 
intermediate and advanced students should use verbalization and video reflection; 
students should be provided with specific and obtainable objectives for their daily 
practice; students should be provided with more practice strategies; self-regulatory 
technique should be integrated into the curriculum to develop student autonomy; and 
effort should be exerted to facilitate transfer of self-regulatory behavior to skills for 
future learning (pp. 10-11). Pike’s (2016) findings support the current study regarding the 
importance and need for self-regulatory practice instruction for students.  
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Teaching Practice 
 An awareness of practice strategies, while important, is only as useful as students 
understand when and how to utilize them. The decision-making processes of novice band 
students while engaged in individual practice was examined by Oare (2012). This 
qualitative phenomenological study used a convenience sample of participants (N = 5) 
across grades 7 (n = 3), 8 (n = 1), and 9 (n = 1). Participants were videotaped while 
practicing and subsequently interviewed about their practice goals, choice of practice 
strategies, their self-assessment process, and their feelings of efficacy using retrospective 
verbal protocol. Results from the study, analyzed and paired with extant literature, 
culminated in the construction of a model for effective practice. Oare (2012) suggested 
three broad considerations for educators: (a) student choices, when guided by goal rather 
than time orientation, about what and how to practice seem more focused; (b) vague 
practice goals tend to lead to difficulty in defining criteria for success and strategies for 
improvement; and (c) although students have knowledge of various practice strategies, 
students lack an understanding of the appropriate use of these strategies. 
 Practice strategies and motivation to practice were explored by Hallam, Rinta, 
Varvarigou, Creech, Papageorgi, Gomes, and Lanipekun (2012). Participants (N = 3,325) 
included musicians ranging from novice to the level of expertise expected to enter a 
conservatory. A self-report questionnaire, which consisted of a number of statements 
related to practice strategies, organization of practice, and motivation to practice, was 
utilized for its ability to collect data from a large sample. The data were analyzed in 
relation to nine levels of expertise with participants categorized by the highest 
examination grade achieved. Seven factors were revealed by factor analysis: (a) adoption 
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of systematic practice strategies (e.g., slow practice, repeating difficult passages, 
systematically increasing tempo, recognizing errors, marking part), (b) organization of 
practice (e.g., starting with scales, making list of items to practice, start with warm-ups, 
setting targets/goals, marking part, use of metronome), (c) use of recordings for listening 
and feedback and use of the metronome, (d) use of analytic strategies, (e) adoption of 
ineffective strategies, (f) concentration, and (g) immediate correction of errors.  
 There were statistically significant linear relationships between grade level and: 
(a) adoption of systematic practice strategies, F(1, 2492) = 6.79, p < .01; (b) use of 
recordings for listening and feedback and use of metronome, F (1, 2492) = 184.5, p < 
.001; (c) adoption of ineffective practice strategies (e.g., start over at beginning after a 
mistake, only playing pieces from beginning to end without stopping during practice), r = 
-.436 (p < .001), F (1, 2492) = 462.3, p < .001; and (d) immediate correction of errors, r = 
-.063, p < .001, F(1, 2492) = 10.482, p < .001. Hallam et al.(2012) suggested “[teachers] 
can model effective practising [sic] in lessons, providing guidance as to how to identify 
difficult passages, subsequently modelling [sic] strategies as to how the difficulties might 
be tackled” (p. 673). 
 Understanding practice motivation and regulation is necessary to provide 
guidance for student practice. Berg and Austin’s (2006) study described the practice 
motivation and regulation of 11 and 12 year-old instrumentalists in the sixth grade. Using 
mixed-methodology, Berg and Austin (2006) attempted to answer the questions: (a) Are 
there distinct motivational and self-regulatory dimensions to music practice, and can 
those dimensions be reliably assessed via a self-report inventory? (b) Do band and 
orchestra students possess similar practice profiles? (c) How are practice motivation and 
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practice regulation related to instrument experience, practice environment, practice 
frequency, and amount of practice? and (d) To what extent are young instrumentalists 
able to reflect upon and describe typical practice sessions or practice episodes (p. 541)? 
 The researcher-developed data collection instrument was a three-section Music 
Practice Inventory (MPI), a self-report questionnaire. The first section included 36 
statements that addressed myriad aspects of practice motivation (e.g., effort, interest, 
affect, challenge seeking, parental support) and regulation (e.g., preparation, goal setting, 
use of resources, structure, and teacher guidance). The second section had students write 
two narratives describing (a) his or her practice habits, and (b) his or her thoughts on how 
to improve their performance. Lastly, the third section contained 12 items which 
addressed student background factors (e.g., student and parent instrumental experience, 
private lesson experience, average hours and days practiced per week, and typical home 
practice environment). The MPI was administered to students during an afternoon break 
during a festival rehearsal. Qualitative data from the narrative responses were coded and 
organized into categories.  
 Results of the study showed that motivation and practice regulation are linked to 
student home environment. Berg and Austin (2006) stated, “Students who reported 
having a quiet and comfortable place to practice at home had significantly higher levels 
of practice motivation (F = 8.069, p = .005) and practice regulation (F = 20.124, p < 
.001)” (p. 547). Individual regulatory practices ranged from a wide array of strategies to 
non-strategic. Student practice motivation (frequency, p < .01; amount, p < .05) 
demonstrated small but significant negatively correlated (-.16) relationships with 
experience level (Berg & Austin, 2006).  
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 Practice aides. The use of research developed practice aides, like checklists or 
diaries, provide ways to assist students with the implementation of effective practice 
strategies during individual practice sessions. Cremaschi (2012) examined the effects of 
completing a weekly practice checklist of the practice strategies, self-regulation, self-
efficacy, and achievement of collegiate music majors enrolled in a beginning piano 
course (N = 41). Instrumental and vocal music majors were enrolled in four, second-
semester, group piano classes, two of which made up the control group (n = 19) while the 
other two classes were the experimental group (n = 22). Both experimental and control 
groups contained the same number of students with previous piano experience (n = 8) and 
a similar number of students without previous instruction (n = 11 control group; n = 14 
experimental group). Four weeks prior to the class final examination, students in the 
control group received, and were explained the terminology of, the Piano Practice 
Checklist from the researcher. The checklist included practice strategies, metacognitive 
self-regulatory strategies, and time tracking sections. According to Cremaschi, “The goal 
of the checklist was not to make students follow a specific practice routine, but rather to 
encourage self-reflection, the third phase of Self-Regulated Learning” (p. 226). Practice 
checklists were returned one week prior to the final examination, but there was no 
specific requirement attached to the checklist. Students had freedom to use some, all, or 
none of it while practicing any number of minutes. Participants that completed all the 
forms and a final questionnaire were given extra credit. To avoid coercion regarding the 
checklists, students in the experimental group were offered extra credit from a separate, 
unrelated performance assignment.  
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 At the conclusion of the three week period, all subjects completed a researcher 
adaptation of the Motivated Strategies for Learning Questionnaire (MSLQ): a self-report 
instrument to assess college students’ motivational orientations and their different 
learning strategies. The instrument was reported to have an internal consistency ranging 
from medium (.52) to high (.92) for its different scales. While the treatment had no 
significant effects on grade, self-efficacy, or resource management, results indicated that 
participants reported higher use of practice strategies than the control. This suggests that 
the use of a practice aid, like a checklist, may enhance aspects of practice. 
 Further exploring the use of practice aides, Kim’s (2010) collective case study of 
collegiate violinists examined self-regulated practice, the effects of a semi-structured 
practice diary, and the cognitive characteristics typical of the transition between learning 
stages. The study was conducted over two weeks at a summer music school for violinists, 
violists, and cellists in upstate New York with four participants (a freshman, sophomore, 
senior, and recent graduate). The subjects examined in the study were selected from a 
group of 14 participants for their consistent utilization of the semi-structured practice 
diary. Kim (2010) verified “the construct of the case studies, [through] multiple sources 
of evidence in chronological order: a preliminary interview, two weeks of journal entries, 
and an exit interview” (p. 43). Data from diaries were collected and analyzed for patterns. 
Internal validity was tested using triangulation, a time-series analysis, explanation 
building, pattern matching, and a logic model.  
 The results of Kim’s (2010) study showed all participants to be self-regulated in 
practice sessions (making lists, setting proximal goals, anticipating problems, choosing 
appropriate task-oriented practice strategies), though participants had different individual 
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approaches to practice. The two younger subjects (freshman and sophomore) struggled, 
however, with time management and maintaining focus. The two older subjects (senior 
and recent graduate) struggled with being overly analytic and lacking in musicality. The 
use of a semi-structured practice diary was, “an effective tool to investigate self-regulated 
learning in instrumental practice…it also encouraged and improved self-regulated 
learning, particularly for students who had been less experienced with this form of 
learning” (p. 50). This claim, however, is not substantiated by the evidence presented in 
the study. Regardless, the use of a semi-structured diary to assist student practice and 
self-regulation seems to be an effective method of data collection and a potentially 
beneficial treatment.  
Self-Efficacy and Practice 
 Schmidt (2007) investigated whether the following motivational constructs were 
each subserved by a higher-order intrinsic motivation factor: intrinsic-mastery, 
cooperative orientations, commitment to band, self-efficacy, group-efficacy, and entity-
incremental theory are investigated. “First- and second-order factors were also examined 
as a function of students’ variable demographic and music experience” (Schmidt, 2007, 
p. 7). Participants (N = 456) were students from Indiana and New York in Grades 6 
through 12. Each of the six motivation variables (group, self, intrinsic, cooperative, 
commitment, and entity) had a high internal reliability (" > .86) and were significantly 
correlated with efficacy variables (p < .0001). Results indicated that the sample held an 
incremental (as opposed to a mastery) view of musical ability, and had high means for 
self-efficacy, group-efficacy, commitment to band, intrinsic-mastery, and cooperative 
orientations. An acceptable fit for the higher-order model, which defined a broad 
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intrinsic-mastery factor, was indicated by a confirmatory factor analysis. This factor 
explained 60.3% of the total variance. A significant correlation was between among 
practice time and the first- and higher-order factor scores, but not with grade level, sex, or 
private instruction. According to Schmidt (2007), “Teaching strategies and other 
interventions designed to increase students’ level of intrinsic-mastery orientations should 
be tested systematically” (p. 21).  
 Clark (2010) examined possible connections between practice, musical 
achievement, and self-efficacy among high school string players (N = 101) from one 
school district in South-Central Texas. She aimed to: (a) to describe the musical 
backgrounds and self-efficacy beliefs of string students, (b) measure the relationship 
between string playing self-efficacy and achievement (n = 65), and (c) describe the 
practice behaviors and strategies of high versus low self-efficacy string students (n = 16). 
A pilot study was conducted to test the reliability of the self-efficacy portion (r = .96) of 
the questionnaire used to measure participant behavior. According to Clark, “The 18 
musical self-efficacy items on the questionnaire were developed using Bandura’s (2006) 
guidelines for constructing self-efficacy scales, and based on a similar questionnaire 
investigating the self-efficacy beliefs of band students (Davison, 2006)” (p. 60).  
 A significant inverse relationship between self-efficacy scores and performance 
seating (rs = -.37, p = .001) at an All-Region orchestra were found. In other words, 
Students with higher self-efficacy scores tended to earn lower number chairs (i.e., 1st 
chair or “section leader”). Results also indicated that students enrolled in private lessons, 
on average, had higher self-efficacy ratings and used more cognitive practice approaches 
(e.g. repetition, tempi variation, metronome use, incorporation of dynamics). The results 
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support the extant research findings between self-efficacy and achievement, in both 
general academic research (as quoted in Clark, 2010, Bourffard-Bouchard, 2001; Schulz, 
2005), and in music research (McPherson & McCormick, 2006). The current study seeks 
to better understand the links between specific practice strategies and musical self-
efficacy. 
 The effects of a self-regulated learning practice strategy curriculum (SRL–PSC) 
on high school band instrumentalists’ (N = 30) performance achievement, self-efficacy, 
practice behaviors, and self-perceptions of practice behaviors were examined by Mieder 
and Bugos (2017) in a quasi-experimental study. Designed to help students self-regulate 
better, the SRL-PSC was based on the various processes of self-regulated learning (SRL) 
such as goal setting, pacing, self-assessment and monitoring, problem solving and 
adjusting, and student-driven learning activities. According to Mieder and Bugos (2017), 
“The SRL-PSC was based upon 22 accessible practice strategies derived from research of 
practice behavior of pianists and wind players (Bugos & High, 2009; Smith, 2005)” (p. 
581). Practice strategies were organized into three categories: (a) element elimination 
(i.e., reduce learning challenges by altering the sequence of notes, rhythms, pitches, and 
dynamics or articulation); (b) thoughtful repetition (e.g., chaining, Whole-Part-Whole, 
use of metronome); and (c) make it musical (i.e., metacognitive practice behavior that 
brings attention to phrasing and expressiveness). A two-week treatment period took place 
between the pre- and posttest measures in which participants received one 90-minute 
SRL-PSC session each week. Implementation of the SRL-PSC guided participants 
through a seven-component lesson that included warm-ups (utilizing mental practice 
techniques), a reading session of a performance étude (which facilitated conversation 
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about musical challenges), and instructor modeling of 22 music practice strategies. 
According to Mieder and Bugos, each section of the SRL-PSC took 10 to 15 minutes to 
complete (70 to 105 minutes, in total).  
 Self-Efficacy was measured using an abbreviated form of the Self-Regulated 
Motivation in Music Practice Survey (SRM-MP) (developed by Miksza, 2006a), which 
was administered both pre- and post-curriculum implementation. Practice behaviors were 
measured during the pre- and posttest practice sessions using a researcher-based 22-item 
practice check list. Each participant’s 20-minute practice session was filmed and coded 
for practice strategy frequency by three collaboratively trained collegiate music education 
majors (inter-judge reliability was r = .96 for strategy identification pretest and r = .97 for 
posttest). Participant’s practice perceptions were measured after the pre- and posttest 
sessions using a questionnaire that corresponded with the 22 practice strategies. 
 Results from a repeated measures ANOVA (Factor x Time) revealed that 
participation in the SRL–PSC may have enhanced self-efficacy, F (1,19) = 14.86, p = 
.001, and perceived music practice behaviors (e.g., strategy usage and thoughtful 
intent), F(1,19) = 4.78, p = .041. No significant performance differences were found 
between from pre- to posttest. Mieder and Bugos (2017) stated, “Perhaps a 2-week 
treatment period may not have been a sufficient amount of time for participants to grasp 
the concepts of the SRL-PSC thoroughly. More repetition and reiteration time may have 
been needed…for performance achievement to increase” (p. 586). The SRL-PSC design, 
though innovative, cannot be considered causal due to the design of the study. It does, 
however, seem to merit further investigation and its curricular development informs this 
present study. 
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 The four sources of self-efficacy, (i.e., mastery experience, vicarious experience, 
verbal/social persuasion, and physiological state) were investigated in music performance 
through responses from the Music Performance Self-Efficacy Scale (MPSES), a measure 
developed by Zelenak (2010, 2015) in 2010. Zelenak’s (2015) study was descriptive in 
design and set out to answer the following: (a) How much influence does each source of 
self-efficacy have on an individual’s musical self-efficacy? (b) Are there differences 
among band, chorus, and string students? (c) Are there differences between middle and 
high school students? (d) Does music aptitude predict self-efficacy?, and (e) Is the 
MPSES supported by evidence as a valid and reliable scale? A sample of middle and high 
school student participants (N = 290) representing 10 schools in two regions of the 
United States completed a battery of measures: (1) Sources of Middle School 
Mathematics Self-Efficacy Scale (SMSMSES) (Usher & Pajares, 2009), (2) Self-Esteem 
of Musical Ability (SEMA) (Schmitt, 1979), and (3) Advanced Measures of Music 
Audiation (AMMA) (Gordon, 1989). Because participants completed these measures 
during regular class periods, and completion required 30 to 60 minutes, not all 
participants completed the full battery of questionnaires. According to Zelenak (2015), all 
completed the MPSES (n = 290), most completed the SMSMSES (n = 289) and SEMA 
(n = 286), and a large group completed the AMMA (n = 222). 
 Zelenak (2015) reported that mastery experience exerted the strongest influence 
on self-efficacy, followed by verbal/social persuasion, physiological state, and vicarious 
experience. No differences were found among ensemble types or grade levels, and music 
aptitude scores predicted modest increases in self-efficacy. Examination of 
test content, response process, internal structure, and relationships with other 
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variables provided evidence of validity, while internal consistency (" = .88) and test-
retest values (r = .87) provided evidence of reliability. The findings of Zelenak’s study, 
which indicated mastery experiences were the greatest influencers of student self-
efficacy, justify the design of the current study’s treatment. By teaching students to 
effectively practice, students will likely have more opportunities to have mastery 
experiences and therefore develop their musical self-efficacy.  
 In her dissertation, Hendricks (2009) observed the sources of self-efficacy and the 
changes high school orchestra students experienced at a statewide music festival. In the 
development of her measure, she drew upon the recommendations of Pajares (1996), to 
measure self-efficacy. These recommendations included satisfying three criteria to 
measure the construct: (a) there is specificity to a task; (b) there is a correspondence to a 
particular domain (e.g., performance or a specific ability or skill); and (c) the 
measurement of self-efficacy happens within close proximity to an actual performance of 
the aforementioned skill. Further, tools from prior self-efficacy research were adapted 
and developed to create the surveys used by Hendricks which measured musical self-
efficacy. These guidelines were used and items from Hendricks dissertation were adapted 
in the development of the MSESRS. 
The measures used in the present study were influenced by both Zelenak’s (2015) 
Hendricks’ (2009) research. Items measuring musical self-efficacy, for example, “directly 
assessed students’ beliefs in their ability to perform technical and expressive aspects of 
repertoire” (Hendricks, 2009, p. 101). For the purposes of this study, survey items (e.g., 
rate level of confidence that you can play to the best of your ability, rate your level of 
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confidence; generally handle the challenges of the music; etc.) developed by Hendricks 
were further adapted for use in the current study.  
Summary 
 This review of literature has examined extant research regarding musical practice 
with respect to effective practice strategies, self-regulation, and self-efficacy. Some of the 
important findings may be summarized in the following way: (a) explicitly teaching 
students to practice is good pedagogy (Kostka, 2002; Hallam et al., 2012; Oare, 2012; 
Pike, 2016); (b) student knowledge of and the use of effective practice strategies is a 
better indicator of achievement than the amount of time invested in practice (Duke et al., 
2009; Kostka, 2002, Miksza, 2007; Rohwer & Polk, 2006); (c) traditional physical 
practice strategies (such as repeating sections, practicing a segment Whole-Part-Whole, 
and skipping directly to or just before critical musical sections) produce high 
achievement scores in comparison to mental strategies (though, findings suggest mental 
practice is still an effective form of practice) (McHugh-Grifa, 2011; Miksza, 2007); (d) 
use of self-regulated practice strategies (such as goal setting, pacing, self-assessment and 
monitoring, problem solving and adjusting, and student driven learning) may help 
students become self-sufficient learners with increased musical self-efficacy (Hewitt, 
2001, 2002; Mieder & Bugos, 2017; Miksza, 2012; Pike, 2016); (e) practice aides (such 
as check-lists and diaries) are effective tools for guiding student practice as well as 
understanding student practice behaviors (Cremaschi, 2012; Kim, 2010); and (f) extant 
research that has examined possible connections between practice, musical achievement 
and self-efficacy (Clark, 2010; Mieder & Bugos, 2017; Schmidt, 2007) is lacking.  
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 A study which examines the effects of specific practice strategies on student self-
efficacy over time may provide useful information for public and private instruction 
music teachers. Only a few studies examine the effects of a specific self-regulatory 
practice curriculum on self-efficacy among school-age children (Mieder & Bugos, 2017; 
Miksza, 2015). Mieder and Bugos’ study, in particular, indicated an increase in musical 
self-efficacy (but not performance achievement) through the implementation of a self-
regulated learning practice curriculum. The short duration of the study (two-weeks) may 
not have allowed student achievement gains to manifest. Therefore, a longer study is 
needed to determine if the implementation of effective practice strategies, which 
positively influence student musical self-efficacy, will also improve performance 
achievement.  
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Chapter 3: Methodology  
Purpose 
 The purpose of this quasi-experimental study was to measure the effects of a 
structured practice journal on student self-efficacy and self-regulated learning.  
Participants 
 Participants were 52 seventh and eighth grade orchestra students from two rural-
Indiana school corporations that utilize a one-to-one technology program. The sample for 
this study consisted of an experimental group (n = 25; 22 female, 3 male) and a control 
group (n = 27; 18 female, 9 male), wherein each group was entirely populated by one or 
the other of the participating school corporations, respectively. Participants played violin 
(n = 33), viola (n = 7), cello (n = 7), and bass (n = 5) and had a range of one to six years 
(M=2.39, SD=.979) of formal classroom instruction on their instrument without 
supplemental lessons from a private instructor or tutor.  
Measure 
 The Musical Self-Efficacy and Self-Regulation Survey (MSESRS) (see appendix 
A), a researcher-designed measure of Musical Self-Efficacy and Self-Regulatory Practice 
Strategies, was created and distributed using Qualtrics. It included self-reported weekly 
practice amounts, items designed to measure self-efficacy for self-regulated practicing (5-
items) (Miksza, 2007), as well as knowledge and use of specific practice strategies (26-
items). It also included musical self-efficacy (14-items) items adapted from a previously 
designed measure by Hendricks (2009).  
Average practice amounts were self-reported in minutes (with a maximum of 600 
reportable minutes, or 10 hours, of practice). Self-reported practice minutes were capped 
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in an attempt to prevent students from accidentally overreporting their estimated times. 
Ten hours of outside-of-class practice, or 2-hours per weekday, seemed to be a 
reasonable time cap given the age and experience of the students in the study. The self-
regulation for practice items utilized a 4-point, Likert-type response mode (1 = 
“disagree,” 4 = “agree”). The knowledge and use of specific practice strategies items 
utilized similar 4-point, Likert-type response options (1 = “never,” 2 = “sometimes,” 3 = 
“often,” and 4 = “frequently”). Lastly, items pertaining to musical self-efficacy utilized a 
10-point, Likert-type scale using the visual representation of stars to indicate confidence 
levels (1 star = “not confident at all,” 10-stars = “completely confident”).  
 Reliability coefficients for pre- and posttest scales, including the self-regulated 
practice strategy measure and the pre- and posttest Self-Efficacy for Performance scales 
were calculated using Cronbach’s alpha. The items “I practice spots that are easy,” and 
“I perform a passage, stop, and think about what can be improved, then leave it without 
performing it again” were reverse scored. In addition, the following item was removed 
due to its nuanced nature: “I play through my pieces start to finish.” For example, if a 
participant were to only perform their pieces start to finish, it would be negative. If, 
however, students utilize a run-through performance as an error detection tool, 
summation tool for their practice, or a method to practice performing the piece without 
stopping, it could be a positive. For this reason, the item was deemed ambiguous as an 
indicator of self-regulated practicing and was omitted. While the reliability for the pretest 
Self-Regulated Practice Strategy scale was acceptable (" = .780), posttest reliability was 
found to be good (" = .836). The Self-Efficacy for Performance scale had excellent 
reliability at both pre- (" = .941) and posttest (" = .936).  
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Procedure 
 All potential participants for this study were provided a letter explaining the study 
as well as an informed consent form. According to the teachers of the participating 
programs, there was a historically low return/response-rate for any documents sent home 
with students or digitally distributed to parents. Therefore, the decision was made to seek 
IRB approval to conduct the study without collecting signed informed consent forms and 
using an opt-out procedure instead. Approval was granted and data collection took place 
between April 15 and May 6, 2019 (3 weeks). Participants volunteered for inclusion in 
the study after the researcher read a brief recruitment speech. Participants were then 
administered the Musical Self-Efficacy and Self-Regulation Survey (MSESRS) during 
their regularly scheduled orchestra class. Participants were informed that their responses 
would be confidential and their participation, or non-participation, in the study would 
have no impact on their relationship with their teacher, the researcher, or the researching 
institution.  
At the end of the three-week data collection period, both control and experimental 
groups were administered the MSESRS again as a posttest measure. The posttest 
MSESRS was identical to the pretest version, with one exception: no demographic 
information was collected.  
Treatment 
 During the treatment phase of the study, after completing the MSESRS, 
participants in the experimental group were given a brief presentation regarding practice 
structures and strategies. Participants were then instructed on the use of the researcher-
developed Digital Practice Journal (DPJ) (see appendix B). The DPJ, a Google-Form, 
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allowed participants to set proximal goals, choose generic practice structures (i.e., Whole-
Part-Whole, skipping directly to or just before a practice spot, interleaving, Plan-
Perform-Think-Repeat, or other), identify the specific practice strategies the participants 
could use during practice (i.e., Finger Before Bow, Put it on Repeat, Rhythms, 
Separate/Stopped/Slurred, Use Metronome, Record Audio Only, Record Video and 
Audio, Use Mirror, Talk Aloud), and reflect on their practice session. Supplemental 
instruction videos were created and linked within the DPJ for the practice strategies 
Finger Before Bow, Put it on Repeat, Rhythms, and Separate/Stopped/Slurred. The DPJ 
was accessible exclusively via a hyperlink posted in an exclusive Google-Classroom for 
students in the experimental group. Participants were asked and encouraged to use the 
DPJ for each practice session over the following three-weeks. Participants in the control 
group did not receive the DPJ or the brief presentation about practice strategies or 
structures.  
 Analyses were conducted to verify that participants used the DPJ, as was 
intended. While participants in the experimental group had uninterrupted access to the 
DPJ, a 20-minute practice class, called an advisory class, was in existence before the start 
of the study. Participants were able to utilize the advisory class to complete the DPJ. 
While the total possible classes the DPJ could be utilized by the experimental group 
participants was 15, descriptive statistics were run to find that actual usage ranged from 
zero to nine uses per participant (M = 3.93, Mo = 5, SD = 2.571, Sk = .250). Practice 
structures could be used multiple times per DPJ entry, and therefore have higher 
frequency rates than DPJ utilization. Descriptive analyses of the frequency of practice 
structure use verifies the integrity of the treatment intervention: “Skip directly to or just 
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before my practice spot” was used most frequently ($ = 63), followed by “Whole-Part-
Whole” ($ = 53), “Plan, Perform, Think, Repeat” ($ = 50), “Goal Rotation 
(interleaving)” ($ = 36), and lastly, “Other” ($ = 4).  
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Chapter 4: Results 
What effect does treatment have on: (a) self-efficacy for self-regulation; (b) self-
regulated practice strategies; (c) self-efficacy for performance. 
 To answer this question, all participants completed the Musical Self-Efficacy and 
Self-Regulation Survey (MSESRS) as a pre- and posttest measure of self-efficacy for 
self-regulation, reports of self-regulated practice strategies, and a measure of self-efficacy 
for performance. 
 Self-efficacy for self-regulation items. Response options for self-efficacy for 
self-regulation were scored as follows: disagree (1); somewhat disagree (2); somewhat 
agree (3); and agree (4). Although both control and experimental group participants 
reported relatively high degrees of efficacy, the control group exhibited lower self-
efficacy for self-regulation percentages than the experimental group. Curiously, the 
control group indicated posttest decreases in efficacy when responding to the following 
items: I can, on my own, identify spots in my music that need to be practiced, I can learn 
and perform challenging finger patterns practicing on my own, and I can learn and 
perform challenging bow strokes practicing on my own (see Table 1). In contrast, the 
experimental group indicated posttest increases for all self-efficacy for self-regulation 
options.  
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Table 1 
Pretest Percentages of Responses to Self-Efficacy for Self-Regulation Items by Group 
 Control Group  Experimental Group 
 Pretest 
Item D SD SA A  D SD SA A 
Identify practice spots 0.0 3.7 33.3 63.0  0.0 4.0 20.0 76.0 
Learn finger patterns  0.0 18.5 63.0 18.5  8.0 12.0 52.0 28.0 
Learn bow strokes 0.0 11.1 66.7 22.2  4.0 12.0 56.0 28.0 
Learn bow patterns 7.4 14.8 55.6 22.2  4.0 20.0 44.0 32.0 
Learn rhythms 14.8 18.5 40.7 25.9  8.0 24.0 36.0 32.0 
 Posttest 
Identify practice spots 0.0 7.4 33.3 59.3  0.0 0.0 16.0 84.0 
Learn finger patterns  0.0 18.5 70.4 11.1  0.0 8.0 44.0 48.0 
Learn bow strokes 3.7 14.8 55.6 25.9  0.0 8.0 56.0 36.0 
Learn bow patterns 0.0 22.2 55.6 22.2  0.0 12.0 40.0 44.0 
Learn rhythms 0.0 22.2 44.4 33.3  0.0 16.0 40.0 44.0 
Note. D = Disagree, SD = Somewhat Disagree, SA = Somewhat Agree, A = Agree 
 
 For each group, non-parametric Wilcoxon tests were conducted to test for 
statistically significant changes in self-efficacy for self-regulation items from pre- to 
posttest. A significant increase (p = .029) was found in the experimental group for the 
item I can learn and perform challenging finger patterns practicing on my own. No other 
significant changes were found, although the item I can learn and perform challenging 
rhythms practicing on my own (p = .058) was approaching significance. 
 Self-regulated practice strategies. A portion of the participants’ Musical Self-
Efficacy and Self-Regulation Survey scores consisted of a composite mean score of their 
responses to 26-items regarding self-regulated practice strategy use. Response options for 
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the practice strategies were scored as follows: never (1); sometimes (2); often (3); and 
frequently (4). For both control and experimental groups, mean scores increased from 
pre- to posttest (see Table 2). On average, participants indicated using more self-
regulatory practice strategies from pre- to posttest. While both groups experienced an 
increase, it is notable that the experimental group experienced a larger increase in mean 
score from pre- to posttest. Additionally, it is noteworthy that the control group’s scores 
had a slight negative skew at pretest but then a slight positive skew at posttest. The 
experimental group’s scores, conversely, were slightly positively skewed in the pretest 
and trended in the negative direction at posttest. Stated in another way, the control group, 
although comparatively less so than the experimental group, initially reported more self-
regulated practice strategy usage in the pretest. While the control group experienced an 
average increase in reported use, some individuals reported using fewer strategies, 
causing the results to skew in the positive direction. The experimental group initially, on 
average, reported using more self-regulated practice strategies, but had individuals that 
reported lower usage. After treatment, the experimental group and its individuals alike 
reported more self-regulated practice strategy usage. 
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Table 2 
Descriptive Statistics for Self-Regulated Practice Composite Items by Group 
 Control Group  Experimental Group 
Item M SD Sk Kurt  M SD Sk Kurt 
Pretest Self-Regulated 
Practice Items 
2.14 .319 -.467 .034  2.46 .284 .776 .758 
Posttest Self-Regulated 
Practice Items  
2.23 .343 -.326 .541  2.60 .340 .317 -.066 
 
An ANCOVA procedure was used to test for differences in posttest self-regulated 
practice strategy composite scores while adjusting for differences in pretest self-regulated 
practice strategy composite scores (see Table 3). The covariate contributed significantly 
to the model, explaining 48% of the variation among posttest scores. However, no group 
differences in posttest scores were found after adjusting for differences in pretest self-
regulated practice strategy composite scores. 
 
Table 3 
Oneway ANCOVA Summary for Test of Self-Regulated Practice Strategy Composite 
Scores by Group 
Source df SS MS F p eta2 
Covariate: Practice Strategy 
Scores  
1 2.78 2.78 44.68 < .001 .48 
Experimental Group 1 .152 .152 2.45 .124 .05 
Error 49 3.05 .062    
Total 52      
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 Self-efficacy for performance. Participants’ A portion of the participants’ 
Musical Self-Efficacy and Self-Regulation Survey scores consisted of a composite mean 
score of their responses to 14 items concerning self-efficacy for performance. These 
items required participants to indicate their level of confidence for specific performance 
items on a scale of 1-star (Not confident at all) to 10-stars (completely confident) 
(Zelenak, 2015). The experimental group reported higher self-efficacy composite scores 
than the control group in the pretest measure. Increases in composite self-efficacy for 
performance was reported for both control and experimental groups. The experimental 
group’s mean posttest self-efficacy for performance scores, however, had slight negative 
skewness and positive kurtosis (sk = -1.03, kurt = 1.25) (see Table 4). In other words, the 
posttest scores tended cluster at the higher end of the score distribution.  
 
Table 4 
Descriptive Statistics for Self-Efficacy for Performance Composite by Group 
 Control Group  Experimental Group 
Item M SD Sk Kurt  M SD Sk Kurt 
Pretest Self-Efficacy for 
Performance Composite  
6.06 1.88 -.178 -.350  6.73 1.84 -.670 .552 
Posttest Self-Efficacy for 
Performance Composite  
6.78 1.77 -.214 -.878  7.57 1.62 -1.03 1.25 
 
An ANCOVA procedure was used to test for differences in posttest self-efficacy 
for performance composite scores while adjusting for differences in pretest self-efficacy 
for performance composite scores (see Table 5). The covariate contributed significantly 
to the model, explaining 55% of the variation among posttest scores. However, no group 
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differences in posttest scores were found after adjusting for differences in pretest self-
efficacy for performance composite scores. 
 
Table 5 
Oneway ANCOVA Summary for Test of Self-Efficacy for Performance by Group 
Source df SS MS F p eta2 
Covariate: Pretest Self-
Efficacy for Performance  
1 79.16 79.16 59.91 < .001 .55 
Experimental Group 1 1.42 1.42 1.07 .305 .02 
Error 49 64.75 1.32    
Total 52      
 
What goal setting approaches, practice strategies and practice structures from the 
intervention will be used by the most students most often? 
All participants reported their personal and musical goals for practicing on the 
pre- and posttest MSESRS. Table 6 shows that both the control and experimental groups 
shared similar pretest means for reports of personal and musical goal setting. Posttest 
means, however, show the two groups deviating from one another. On average, the 
control group indicated a slight increase of personal goal setting, but a decrease in 
musical goal setting from pre- to posttest. In contrast, the experimental group indicated 
an increase in both personal and musical goal setting means. For each group, Wilcoxon 
non-parametric tests were conducted to test for statistically significant changes in the goal 
setting items from pre- to posttest. Significant changes were found in the experimental 
group’s personal (p = .001) and musical (p = .035) goal setting means. Of note, 
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participants in the experimental group (n = 25) were encouraged to set three proximal 
goals for each practice session when using the DPJ. 
 
Table 6 
Descriptive Statistics for Self-Reported Goal Setting by Group 
 Control Group  Experimental Group 
Item M SD Sk Kurt  M SD Sk Kurt 
Pretest Personal Goal  2.56 .751 .385 -.251  2.52 .586 .592 -.540 
Posttest Personal Goal  2.70 .869 -.117 -.552  3.08 .759 -.138 -1.18 
Pretest Music Goal 
Posttest Music Goal 
2.52 
2.48 
.753 
.849 
.516 
.469 
-.174 
-.380 
 2.84 
3.12 
.688 
.726 
.216 
-.189 
-.731 
.902 
 
 After participants in the experimental group (N = 25) set practice goals, they were 
asked to choose from a list of suggested, detailed, practice structures from the DPJ that 
they used to achieve their goals. The suggested structures included: Whole-Part-Whole; 
Skip to or just before the practice spot; Interleaving; Plan-Perform-Think-Repeat; and 
Other. For other, participants were able to write in a practice structure not represented on 
the list. Additionally, participants were able to indicate practice structure utilization for 
multiple goals. For example, the practice structure Whole-Part-Whole could be used a 
maximum of three times (once per stated goal) in a given DPJ entry. Given the duration 
of this study (three weeks), participants had access to the DPJ for 21 days, or 15 school 
days (subtracting weekends). Participants submitted one DPJ entry per day. DPJ usage 
ranged from one use to nine (M = 4.24, SD = 2.40) submissions across the experimental 
group participants. The total sample submitted 106 DPJ entries.  
The sum total of practice structure utilizations yielded a ranked list of which 
structures most students used most often (see Table 7). Ranking the self-regulatory 
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practice structures by their sum produced the following order: Skip to practice spot ($ = 
63); Whole-Part-Whole ($ = 53); Plan-Perform-Think-Repeat ($ = 50); Interleaving ($ 
= 36); and lastly Other ($ = 4) (see Table 7). Curiously, the practice structure Whole-
Part-Whole, while used second most frequently by the sample, had the highest reported 
individual maximum frequency of eight individual utilizations (M = 2.12, SD = 2.47). It 
should be noted that all of the practice structures had standard deviations that are either 
higher or nearly identical to their mean. The structure Whole-Part-Whole exhibited 
slightly positive skewness (Sk = 1.18). Additionally, the following structures exhibited 
positive skewness and positive kurtosis: Interleaving (Sk = 1.64, kurt = 1.89); and Other 
(Sk = 3.14, kurt = 9.97).  
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Table 7 
Digital Practice Journal (DPJ) Practice Structure and Strategy Frequencies  
DPJ Practice Reports M SD Sk Kurt Min Max Sum 
DPJ Structures        
DPJ submission 4.24 2.40 .30 -.86 1 9 106 
Whole-Part-Whole 2.12 2.47 1.18 .40 0 8 53 
Skip to practice spot 2.52 2.06 .46 -.74 0 7 63 
Interleaving  1.44 2.02 1.64 1.89 0 7 36 
Plan-Perform-Think-
Repeat 
2.00 2.10 1.142 .267 0 7 50 
Other .16 .47 3.14 9.97 0 2 4 
DPJ Strategies        
Finger Before Bow 3.44 3.73 1.69 2.98 0 15 86 
Put it on Repeat 4.48 6.38 1.92 3.03 0 24 112 
Rhythmic variation 3.12 3.97 2.10 4.75 0 16 78 
Separate-Stopped-Slurred 3.44 4.59 1.87 3.20 0 17 86 
Use metronome 3.80 5.94 2.04 3.85 0 23 95 
Record audio only 1.36 3.05 3.31 12.56 0 14 34 
Record video and audio 1.44 3.02 3.34 12.91 0 14 42 
Use mirror 1.58 3.09 2.90 10.31 0 13 42 
Talk Aloud 5.56 6.05 1.56 2.38 0 24 139 
 
 Participants in the experimental group (N = 25) were also asked to choose from a 
list of suggested practice strategies that they used from the DPJ (see Table 7). The 
suggested strategies included: Finger Before Bow, Put it on Repeat, Rhythmic variation, 
Separate/Stopped/Slurred, Use metronome, Record audio only, Record video and audio, 
Use mirror, Talk Aloud. In using the DPJ, participants could indicate their use of an 
individual practice strategy up to three times (or once per goal). Standard deviations were 
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found to be higher than all reported strategy means. Additionally, practice strategy data 
were all highly skewed (skew > 1) and leptokurtic (kurt > 3) with the exception of the 
strategies Talk Aloud (kurt = 2.38) and Finger Before Bow (kurt = 2.98). Sums from each 
DPJ strategy were used to create the following ranked order: Talk Aloud ($ = 139); Put it 
on Repeat ($ = 112); Use metronome ($ = 95); Separate/Stopped/Slurred and Finger 
Before Bow ($ = 86 each); Rhythmic variation ($ = 78); Record video and audio and Use 
mirror ($ = 42 each); and lastly Record audio only ($ = 34).  
Is there a relationship among self-efficacy for performance, self-regulated practice 
strategy use reported on the MSESRS , and the frequencies of practice strategies 
and structures used? 
Self-regulated practice strategy use and self-efficacy for performance composite 
scores were positively correlated with each other (Pearson r = .45, p < .01). This 
moderate, positive coefficient indicates 20% of the variation among participant self-
efficacy for performance scores can be explained by the variation of their self-regulated 
practice strategy reports, and vice versa. There were significant (p < .05), positive 
moderate correlations between Self-Regulated Practice Strategy posttest composite scores 
and Record video and audio and Use mirror. In other words, participants who reported 
using the aforementioned DPJ strategies also reported higher posttest composite scores 
for Self-Regulated Strategy use. Otherwise, non-significant, weak to moderate 
correlations were found between the frequency of practice structures reported from the 
DPJ and posttest composite scores for self-efficacy for performance and self-regulated 
practice strategy use (see Table 8).  
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Table 8 
Spearman’s Rho between Digital Practice Journal (DPJ) Practice Reports, Self-
Efficacy (SE), and Self-Regulated Strategy Use Posttest Measures 
DPJ Practice Reports SE for Performance Self-Regulated Strategies 
DPJ Structures   
Whole-Part-Whole .018 .274 
Skip to practice spot .004 -.163 
Interleaving .368 .199 
Plan-Perform-Think-Repeat .131 -.095 
Other -.125 .004 
DPJ Strategies   
Finger Before Bow -.049 -.051 
Put it on repeat .084 .125 
Rhythmic variation .145 .356 
Separate-stopped-slurred -.162 .028 
Use metronome -.234 .194 
Record audio only -.016 .226 
Record video and audio -.008 .431* 
Use mirror -.096 .422* 
Talk aloud -.250 .084 
Note. *p < .05 
 
  
Significant strong positive correlations and several significant moderate positive 
correlations emerged among the practice structures and strategies reported by the 
experimental group participants when using the DPJ (See Table 9). Four significant 
strong, positive coefficients were found among the following DPJ practice structures and 
strategies: Rhythmic variation and Separate/Stopped/Slurred (rho = .704, p < .01); 
recorded audio only and recorded video and audio (rho = .751, p < .01); Recorded audio 
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only and Used a mirror (rho = .765, p < .01); and lastly, Recorded video and audio and 
Used a mirror (rho = .971, p < .01).  
There were 12 significant moderately strong positive coefficients that emerged 
among the DPJ practice structures and strategies. The following items correlated with the 
structure Whole-Part-Whole in the aforementioned way: Plan-Perform-Think-Repeat 
(rho = .397, p < .05); Finger Before Bow (rho = .477, p < .05); Put it on Repeat (rho = 
.456, p < .05); and  Rhythmic variation (rho = .614, p < .01). Next, the following items 
correlated with the structure Skip to the practice spot:  Plan-Perform-Think-Repeat (rho 
= .634, p < .01); and Put it on Repeat (rho = .474, p < .05).  For the structure 
Interleaving, the following items also correlated in a moderately strong positive way: 
Plan-Perform-Think-Repeat (rho = .412, p < .05); and Rhythmic variation (rho = .450, p 
< .05).  Similarly, Plan-Perform-Think-Repeat correlated with the following items: 
Finger Before Bow (rho = .603, p < .01); Put it on Repeat (rho = .426, p < .05); and 
Separate/Stopped/Slurred (rho = .495, p < .05). 
 The remaining 16 significant moderately strong positive correlations emerged 
among the practice strategies alone. The items listed are mutually exclusive Finger 
Before Bow correlated with: Put it on Repeat (rho = .467, p < .05); Rhythmic variation 
(rho = .534, p < .01); Separate/Stopped/Slurred (rho = .546, p < .01); and Talk Aloud 
(rho = .543, p < .01).  The strategy Put it on Repeat correlated with: Rhythmic variation 
(rho = .604, p < .01) and Separate/Stopped/Slurred (rho = .465, p < .05). Similarly, 
Rhythmic variation correlated with the following strategies: Recorded audio only (rho = 
.614, p < .01); Recorded video and audio (rho = .634, p < .01); and Used mirror (rho = 
.639, p < .01).  
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In addition to the above mentioned relationships, the practice strategy 
Separate/Stopped/Slurred correlated with the following items: Recorded audio only (rho 
= .520, p < .01); Recorded video and audio (rho = .445, p < .05); and Used mirror (rho 
= .440, p < .05). Lastly, the practice strategy Used metronome correlated with the items: 
Recorded audio only (rho = .494, p < .05); Recorded video and audio (rho = .426, p < 
.05); Used mirror (rho = .464, p < .05); and Talk Aloud (rho = .571, p < .01). In all, 
individuals who used one practice structure or strategy from the DPJ tended to also use 
the paired structure or strategy in each of the aforementioned pairs somewhat more 
frequently.  
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Chapter 5: Discussion 
Summary 
This study examined the effects of a structured practice journal on middle school 
students’ self-regulated learning and musical self-efficacy. Fifty-two middle school string 
musicians volunteered to participate in the study. Participants were assigned to a control 
or experimental group based upon location (i.e., participants from one school comprised 
the experimental group while participants from another school comprised the control 
group). All participants were administered the Musical Self-Efficacy and Self-Regulation 
Survey (MSESRS), a researcher-designed measure, at pre- and posttest. Immediately 
following the pretest, the experimental group received a short presentation regarding the 
use of a Digital Practice Journal (the treatment), and were then asked to use it daily to 
guide their individual practice. For the purposes of this study, the researcher-created 
practice journal encouraged proximal goal setting behavior, practice structures and 
strategies that were clearly defined and/or supplemented with video demonstrations, and 
a self-reflection component (Duke, Simmons, & Cash, 2009; Kim, 2009; Kostka, 2002; 
McPherson & McCormick, 2006; McPherson & Zimmerman, 2002; Miksza, 2007; 
Miksza 2012). The control group received no intervention beyond the researcher’s 
administration of the MSESRS. After three weeks, all participants completed the posttest. 
What effect does treatment have on: (a) self-efficacy for self-regulation; (b) self-
regulated practice strategies; (c) self-efficacy for performance. 
Results from the pretest indicated that members of the experimental group started 
the study with higher levels of higher levels of self-efficacy for self-regulated practice, 
self-efficacy for performance, and indicated a higher level of engagement with a greater 
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variety of practice strategies than participants in the control group. According to Clark 
(2010), students enrolled in private lessons tend to have higher levels of self-efficacy, and 
for this reason the present study was delimited to students who did not engage in private 
study. Despite this, at pretest, the experimental group was found to have higher levels of 
all primary outcome variables than the control group. Although classroom instruction was 
not observed, it is possible that the experimental group's orchestra teacher engaged in 
teaching the students a curriculum that emphasized self-regulated behaviors. This 
is evidenced by the existence of a practice class during the regular school day. This 
would also support the findings of Mieder and Bugos (2017), which revealed enhanced 
self-efficacy through participation in a curriculum which emphasized self-regulated 
practice strategies. 
After treatment, the experimental group reported gains in all self-efficacy for self-
regulation items. However, there was only one statistically significant increase, for the 
item I can learn and perform challenging finger patterns practicing on my own. This 
result is interesting because an aim for designing the DPJ was to increase participants’ 
ability to self-regulate their practice by providing effective and clearly defined practice 
strategies. The DPJ practice strategy Rhythmic variation, for example, was presented and 
demonstrated as way to learn tricky finger-patterns. Furthermore, these findings 
substantiate Kim’s (2010) claim that a practice diary (i.e., practice journal) can be “an 
effective tool to investigate self-regulated learning…[and] it also encouraged and 
improved self-regulated learning, particularly for students who had been less experienced 
with this form of learning” (p.50).  
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The treatment effects on self-regulated practice strategy use was examined among 
the groups using an ANCOVA procedure. No significant group posttest differences were 
found after adjusting for pretest differences. A possible reason for this result is pretest 
naivety among the experimental and control groups regarding practice strategies. In other 
words, it is possible that participants in both groups did not have a functional 
understanding of the practice strategies listed in the pretest and therefore reported usage 
frequencies that were more liberal than reality. Further, due to understanding gained 
through treatment, it is possible that participants in the experimental group reported more 
conservatively at posttest than at pretest, even though they may have been using the 
strategies more.  
Similarly, no significant group differences were found between groups on posttest 
self-efficacy for performance scores after adjusting for pretest differences. In other 
words, after accounting for disparate pretest levels of self-efficacy among the control and 
experimental group, self-efficacy levels increased for both groups at similar rates. Given 
that students in the experimental group were able to engage with the treatment as much or 
as little as they wished, the effects of the treatment may not have been strong enough to 
make a difference on top of the general increases in self-efficacy experienced as a result 
of typical classroom instruction.  
What goal setting approaches, practice strategies and practice structures from the 
intervention will be used by the most students most often? 
In addition to indicating specific practice structures, participants were encouraged 
to set three proximal goals for each practice session. Posttest results indicated significant 
increases in the experimental group’s personal and musical goal setting behavior. After 
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the DPJ was analyzed, the practice structures used to achieve these goals were ranked 
from most often to least often used (i.e., Skip to Practice Spot; Whole-Part-Whole; Plan-
Perform-Think-Repeat; Interleaving; and lastly Other). It is encouraging that the most 
commonly used structure was Skip to the Practice Spot, as it indicates participants’ 
purposeful goal setting. That is, rather than performing a piece start-to-finish, participants 
targeted problem areas in the music, skipped to them, and attempted to master them using 
the structures and strategies suggested in the DPJ.  
The practice strategies were ranked as follows: Talk Aloud; Put it on Repeat; Use 
metronome; Separate/Stopped/Slurred and Finger Before Bow; Rhythmic variation; 
Record video and audio and Use mirror; and lastly Record audio only. It is interesting to 
note the tied rank for the strategies Separate/Stopped/Slurred and Finger Before Bow. A 
possible reason for this tie is that, although separate from one another, the strategy Finger 
Before Bow was suggested as an effective strategy to learn tricky finger patterns, and is 
performed using separate bow strokes. Further, it is entirely likely that students engaged 
with Finger Before Bow in part with Separate/Stopped/Slurred. Another interesting tie 
among the practice strategies listed is Recorded video and audio and Used mirror. 
Practice sessions were not directly observed, but the technology available to the students 
to complete the DPJ included a video camera built into a laptop. It is entirely likely that 
students used the video camera’s live view capabilities as a mirror, and when satisfied 
with their progress, filmed their practice for personal review.  
The results regarding practice structures and strategy use are similar to Cremaschi 
(2012) wherein the use of a check-list to guide student practice found no significant 
impact on self-efficacy, but increased the amount of practice structures used by the 
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experimental group. Considering the findings of Rohwer and Polk (2006), equipping 
students with as many effective practice strategies as possible may indeed lead to 
increases in performance attainment. Furthermore, Kim’s (2009) claim regarding practice 
journals encouraged self-regulated learning is reinforced by the aforementioned findings. 
Is there a relationship among self-efficacy for performance, self-regulated practice 
strategy use reported on the MSESRS , and the frequencies of practice strategies 
and structures used? 
Among both groups, self-efficacy for self-regulation and self-efficacy for 
performance scores were positively correlated. In other words, as participants indicated 
increases in their efficacy to self-regulate practice, they tended to also indicate increases 
in their sense of efficacy for performance. This result aligns with McPherson and 
McCormick’s (2006) AMEB model of self-efficacy and music performance inasmuch as 
a moderately correlated relationship connected self-regulation to self-efficacy, and self-
efficacy to performance. By extension, if the participant practices effectively, there could 
be a greater likelihood for positive enactive (performance) experiences. With increased 
positive enactive experiences, there is likely an increase in self-efficacy for performance.  
There were several significant moderate relationships, and one strong, positively 
correlated relationship among the frequencies of practice structures used. These 
correlations are similar to and support those found in Miksza’s (2007) study regarding the 
structures repeat section (Put in on Repeat in this study), Whole-Part-Whole, skipping 
directly to or just before critical sections of the étude (Skip to Practice Spot in this study). 
Significant strong, positive, coefficients emerged between the structures Rhythmic 
variation and Separate/Stopped/Slurred; Recorded audio only and Recorded video and 
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audio; Recorded audio only and Used a mirror; and lastly, Recorded video and audio and 
Used a mirror.  
The correlation of Record video and audio and Used a mirror was nearly a one to 
one correlation, which is of particular note. Although participants’ practice sessions were 
not observed by the researcher, it is reasonable to assume that participants may have used 
their individual laptop cameras to function as a live mirror. Further, after watching 
themselves live, participants likely took the next step to video and audio record 
themselves to reflect on their progress. The following moderately strong positive 
correlations are likely explained by participants using laptop cameras and microphones in 
lieu of a traditional mirror or other recording device: Rhythmic variation and Recorded 
audio only, Recorded video and audio, and Used mirror; Separate/Stopped/Slurred and 
Recorded audio only, Recorded video and audio; and Used mirror. 
Significant moderately strong positive coefficients emerged among the following 
practice structures and strategies: Whole-Part-Whole and Plan-Perform-Think-Repeat, 
Finger Before Bow, Put it on Repeat, and Rhythmic variation; Skip to the Practice Spot 
and Plan-Perform-Think-Repeat, and Put it on Repeat; Interleaving and Plan-Perform-
Think-Repeat, and rhythmic variation; Plan-Perform-Think-Repeat and Finger Before 
Bow, Put it on Repeat, and Separate/Stopped/Slurred. Moderately strong positive 
coefficients also emerged among the following practice strategies: Finger Before Bow 
and Put it on Repeat, Rhythmic variation, Separate/Stopped/Slurred, and Talk Aloud; Put 
it on Repeat and rhythmic variation, as well as Separate/Stopped/Slurred; Used 
metronome and Recorded audio only, Recorded video and audio, Used mirror; and lastly, 
Talk Aloud. Although there were weak non-significant relationships for Use Metronome’s 
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use outside of the relationships just mentioned, it is noteworthy because relationships 
emerged primarily with self-reflective strategies instead of strategies aimed to aid in skill 
or performance achievement. No special instructions or supplemental video was provided 
to participants for Use Metronome. While students were not observed, these findings 
suggest that participants may benefit from a contextual explanation for all practice 
structures and strategies listed in the DPJ. 
Notably, the majority of the aforementioned correlations exists among structures, 
which function like frameworks for practice, and strategies, which function within a 
framework, to achieve a particular goal. In other words, people who used one structure 
may have been more likely to use several complimentary practice strategies. These 
findings also suggest the emergence of a “strategic practice profile”, that is similar to 
Rohwer and Polk’s (2006) analytical practicers. For example, if there was a large melodic 
passage of music that presented tricky slurred passages, difficulty finger work, and 
difficult rhythm, an individual in this study may have used the structure Whole-Part-
Whole to isolate this broader section of music that required work. From that point, the 
person may have systematically broken down the passage with Separate/Stopped/Slurred 
to work out the bowing, the strategy Finger Before Bow for tricky finger passages, and/or 
Put it on Repeat to drill rhythms, before performing the passage as a whole unit again.  
The large number of correlations found among DPJ structures and strategies is 
interesting to examine and consider. While most of the relationships seem logical, there 
are others that are curious. For example, the strategies Rhythmic variation and Used 
mirror have a moderate positive relationship. The two strategies are seemingly unlinked 
by their function (Rhythmic variation is used to learn tricky finger patterns and Use 
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mirror was not given an explanation to students, but its utility to monitor posture is 
generally understood), yet as participants used one strategy, they similarly used the other. 
It is possible, however, to imagine that students were, for reasons outside the confines of 
the treatment, encouraged through normal daily instruction to be mindful of their posture. 
In any case, the fact that so many structures and strategies are correlated validates the 
intended use of the DPJ. That is, students were encouraged to set goals, select structures 
to achieve those goals, and report any strategy used to achieve those goals. As such, it is 
not surprising to find such a large grouping of correlations.  
Limitations 
The findings of this study are limited by a variety of factors. First, the study 
utilizes an intact-group, quasi-experimental design. That is to say, group assignment was 
made entirely by location and not through randomization. Efforts were made at the outset 
of the study to find similar groups. In the present study, the criteria used was program 
size, enrollment in private lessons, minimum or one year experience in orchestra, and 
proximity to a major metropolitan area. Without a doubt, there are countless other 
variables among the groups that could make them more or less similar. For this reason, 
the design’s internal validity is compromised. Or, in other words, it is difficult to be 
certain about what caused the observed effects (or lack thereof) in the study.  
Another threat to the internal validity of this study was that participants in the 
experimental group could self-select to engage with the DPJ. Since the DPJ was only 
available through the use of an internet connection and a computing device, the 
researcher assumed participants would likely only engage with the treatment during the 
regular school day. Given the duration of this study (3 weeks), participants had access to 
AN EXPERIMENTAL STUDY OF EFFICACY AMONG STUDENTS  
 
 
65
 
the DPJ for 21 days, or 15 school days (subtracting weekends). Participants were 
encouraged, but not required, to submit one DPJ entry per day. On average, participants 
engaged with the DPJ 4.24 times. Roughly speaking, this is only 33% of the time the DPJ 
was available. Therefore, it is difficult to ascribe the results of the treatment to the 
intervention and not some unaccounted for variable.  
Given the age of the students, and their limited exposure to the terminology used 
in the pre- and posttest measures, it is difficult to fully interpret their self-reported 
practice strategy scores. Although the researcher was present and available to answer 
questions from participants while the MSESRS was administered, clarification was not 
sought out regarding practice structures. A possible threat to the internal validity of the 
study is that participants may have tried to appear as if they used more practice strategies 
or had higher levels of self-efficacy than they really embodied at the time of the pretest in 
order to impress the researcher. Both groups indicated an increase in practice structure 
use, but there is a possibility that the experimental group post-treatment had a better 
working understanding of what each strategy was and whether or not they engaged with 
it. The MSESRS only asked students to identify the practice structures they used, but did 
not provide operational definitions of them. Because of this, pretest results regarding 
practice structure frequency may not accurately reflect participants’ usage.  
Another limitation to the study was the sample characteristics. Given that the 
students were selected from only two school corporations, results from this study cannot 
be generalized across other populations. Participants were volunteers from three different 
middle schools. The control group (n = 27) was created from two schools near the 
Indiana-Ohio border. The experimental group (n= 25) came from a third school located 
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in south-central Indiana. In addition, demographic information regarding age and 
ethnicity/race was not collected from participants, rendering it impossible to know how 
representative the sample is in comparison to the general population.  
Participants in this study were not randomly selected or assigned to groups. As 
such, participants that were selected to be in the experimental group may have had a 
preexisting bias towards musical practice, which could pose a threat to the internal 
validity of the study. To ensure that treatment would be minimally invasive and protect 
participants’ usual classroom instruction, the experimental group was chosen because 
there was already a class time set aside for students to engage in musical practice. 
Members of the experimental group had self-selected to enroll in a daily 20-minute 
advisory course in which they engaged in self-guided musical practice prior to the 
beginning of this study. This same bias was not overtly present in the control group.  
 Lastly, this study was limited by the limited amount of data collection. All data 
collected were through self-reported measures. There is no outside verification or context 
for participants responses. For example, a video of student practice sessions would 
provide useful information regarding observed practice behaviors, whether or not the 
structures and strategies from the DPJ were being used correctly, or at all. Furthermore, it 
would be beneficial to add a performance dimension to the study to provide context for 
participants’ sense of efficacy (whether they are under- or over-estimating their actual 
abilities), the effectiveness of their practice strategy/structure use, and the effectiveness 
of their practice sessions.  
Future Research 
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 The findings of this research suggest that students provided with a structured 
practice journal may utilize more self-regulated practice structures (Cremaschi, 2012; 
Kim, 2009). However, future research on the effects of a journal should include some 
level of outside observation wherein self-reported behaviors can be confirmed by 
observed behavior. Additionally, to improve the internal validity of the study, and 
mitigate any pre-existing biases, participants should be randomly assigned to groups. 
Given the time required to conduct this study (i.e., the duration of the treatment), it is 
difficult to remove the participants ability to self-select to engage with the treatment. A 
possible solution would be to design a treatment, like Mieder and Bugos (2017), which 
involves regular visits from the researcher to review practice strategies, answer questions, 
and provide demonstrations of their use. Another possibility to mitigate the problem of 
self-selecting to use the treatment would be to provide daily reminders to engage with the 
treatment. Lastly, it may prove beneficial to involve the cooperating teacher as an co-
investigator in the study. To do this, it would be necessary to train the cooperating 
teacher in the operational definitions of the study, the implementation of the practice 
structures, and to incorporate the treatment into the curriculum of the class.  
 Future research may also explore ways in which the DPJ can be used in an offline 
context. The DPJ was dependent upon participants having internet access and a 
computing device. Using a digital practice journal offered ease in data collection, a user-
friendly interface, and access to researcher-developed support materials (videos 
demonstrating some of the practice strategies that were easier understood through 
demonstration than through text). While the DPJ is convenient, the reality for most 
school programs is that there is limited access to the technology needed to use a DPJ. 
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Future research might explore creating a physical practice journal that offers high quality 
pictorial explanations of the more nuanced practice strategies. Creating a physical journal 
will have the added benefit of reaching a wider population, and could possibly increase 
the generalizability of the findings.  
To make a more robust study, elements of direct or indirect observation and measures 
of performance can be utilized. The observations, ideally video-recorded, would serve to 
contextualize participants’ self-reports, track actual behavior, and verify proper 
engagement with the treatment. Performance dimensions would offer an avenue to 
measure the effectiveness of the practice structures and strategies suggested in the DPJ. 
While the structures Whole-Part-Whole, Skip to the Spot, and the strategies Use 
metronome, Use mirror, Put it on Repeat and Rhythmic variation have been the subject of 
previous research (Mieder & Bugos, 2017; Miksza, 2007), the effectiveness of the 
structure Interleaving and the strategies Finger Before Bow and 
Separate/Stopped/Slurred should be studied for their relative effectiveness among string 
players and their performance attainment.  
Lastly, future studies using a similar pre-posttest design should involve a short 
presentation prior to pretest that explains and offers examples of the items being 
examined in the study. The pretest administration raised questions about participant 
knowledge about the terms and definitions being used in the study. That is to say, 
participants may not have understood what was being asked of them, and then due to a 
want or need to impress the researcher, answered questions in an assumed desirable way. 
Steps should be taken to mitigate this issue to increase the likelihood of good data 
collection and the validity of the measures.  
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Applications 
 Although the findings of this study did not indicate an effect of the use of a 
practice journal on student musical self-efficacy, there was evidence that using a practice 
journal aided in the development of self-regulated practice behavior. Providing students 
with a practice guide, in which goals are set, functional practice structures and strategies 
are provided, and goals are reflected upon places emphasis on the quality of practice 
behavior rather than quantity of time practiced (Duke et al., 2009; Williamon & 
Valentine, 2000). It should be noted that the present study utilized one-to-one technology 
for distribution and utilization of the Digital Practice Journal. The use of technology was 
seen as an asset for implementation of the treatment but the DPJ could easily be adapted 
to traditional paper and pencil format for non-digital use.  
It is notable that results from this study indicated students using more practice 
strategies had higher self-efficacy scores. Similarly, Clark (2010) found that students who 
performed at higher levels tended to have higher levels of self-efficacy. It is reasonable to 
believe that utilizing a practice journal which emphasizes self-regulatory practice 
structures and strategies may lead to performance gains as well as gains in self-efficacy. 
This is supported by the findings of Rohwer and Polk (2006), wherein they found a 
relationship among the number of analytical practice strategies students could articulate 
and their performance achievement. The present study found significant gains in the use 
of setting proximal personal and musical goals. The results of this study, therefore, can be 
used in future research concerning self-regulated practice structures, structured practice 
journals, and proximal goal setting.  
Conclusion 
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 The goal of this study was to examine the effects of a structured practice journal 
on middle school string orchestra students’ musical self-efficacy and self-regulated 
learning. Findings from this study support those of several other studies concerned with 
self-regulation in music, musical practice, and their relationship to self-efficacy. The 
findings of this study suggest that a structured practice journal may be an effective way to 
help young students set proximal personal and musical goals, and have access to and use 
more analytical practice structures. Although no significant gains in self-efficacy were 
found, the results of this study do show promise for future research concerning the topic.  
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Appendix A: Musical Self-Efficacy and Self-Regulation Survey Pretest  
 
 
Indiana University Assent to Participate in Research 
 Study #1901345694 An experimental study of student performance and practice efficacy 
among secondary instrumental students in Indiana. 
  
 This study is being done by Nathan Greenwood (a master’s of Music Education Student) 
and Dr. Peter Miksza (a music education faculty member) from Indiana University. 
  
 This letter is about participating in a research study. When people want to learn more 
about something that is interesting to them they use research studies to discover new 
information. This research study is being done because we are interested in discovering 
more information about how students your age think about musical practice, the way 
students like you practice, and how they feel about how they play their instrument as a 
result of that practice. We would like to ask you to be in this research study! 
  
 Why am I being asked to be in this research study? 
 You are being asked to be in this research study because you are a music student who 
has important information to share about how you practice your instrument. Your 
opinions will help us teach music teachers how to be even better at their jobs. 
  
 What will happen during this research study? 
 This study will take place at your school during your regularly scheduled orchestra class. 
We think it will last for three weeks. If you want to be in this study, you will complete 
two surveys and be asked to use a special practice form each day you practice during 
your class. The surveys and practice forms will each take about 20 minutes to complete. 
The survey will ask you about your thoughts about practice, your current practice 
strategies, and your level of confidence in your performance. 
  
 You will use the practice journal each time you practice. The form contains some special 
practice strategies for you to use as well as some space to let me know if you felt the 
strategy you tried was helpful. It is best to set aside about 5 minutes at the start and end of 
your practice session to complete the form. The information that you share on the survey 
will not be shared with your teacher. 
  
 If you choose not to participate in this study, you will continue with your normal class 
activities with your teacher while others complete the survey and/or use the practice 
journal. 
  
 Could anything bad happen to me during the research study? 
 In any research study there is always a chance that something bad could happen. We call 
these bad things “risks”. For this study, the risks are that you might be uncomfortable 
completing this survey and your feelings about your ability to practice may change. You 
do not have to complete this survey, and we will not ask for your name. While we think 
your feelings about practicing might change in a positive way, it is possible that they may 
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change in a negative way. This may happen to you, or it may not. Things may happen 
that the researchers don’t know about yet. If they do, we will make sure that you get help 
to deal with anything bad that might happen. 
  
  
 Are there any good things that might happen during the research study? 
 We hope to learn something that will help other students as well as music teachers 
someday. You may also learn some new practice strategies that will make you feel better 
about your skills on your instrument. 
  
  
 Who can I ask if I have any questions? 
 If you have any questions about this study, you can ask your parents or guardians or the 
researcher. Also, if you have any questions that you didn’t think of now, you can ask 
later. You can call or email the researcher at 405-760-9437 or nadagree@iu.edu. 
  
 What if I don’t want to be in the study? 
 If you don’t want to be in this study, you don’t have to. It’s up to you. If you say you 
want to be in it and then change your mind, that’s OK, too. All you have to do is tell us 
that you don’t want to be in it anymore. No one will be mad at you or upset with you if 
you don’t want to be in it. 
  
 My choice: 
 If I continue with this survey, it means that I agree to be in this research study. 
  
  
 
 
Page Break  
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End of Block: Block 3 
 
Start of Block: Demographic Information 
 
 
Name: (First Last)  
 Your name will be used only to compare your surveys. Once data has been collected, 
your information will be randomly coded and your name removed.  
________________________________________________________________ 
 
 
 
Sex 
o!Female (1)  
o!Male (2)  
o!Prefer not to say (3)  
 
 
 
Which instrument are you learning in this class? 
! bass (1) ... violin (4) 
 
 
 
 
How many years, including this one, have you been learning this instrument? 
________________________________________________________________ 
 
 
 
 
On average, how many minutes do you practice a week? 
________________________________________________________________ 
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Do you study this instrument with a private teacher outside of school? 
o!Yes (1)  
o!No (2)  
 
End of Block: Demographic Information 
 
Start of Block: Practice Efficacy and Strategies 
 
The next five questions focus on your thoughts about practicing without help from 
someone else. 
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After reading each statement, please tell us if it describes you by selecting one of the 
options below.  
 Disagree (1) Somewhat Disagree (2) 
Somewhat 
Agree (3) Agree (4) 
I can, on my 
own, identify 
spots in my 
music that need 
to be practiced. 
(1)  
o! o! o! o! 
I can learn and 
perform 
challenging 
finger patterns 
practicing on 
my own (2)  
o! o! o! o! 
I can learn and 
perform 
challenging 
bow strokes 
practicing on 
my own (3)  
o! o! o! o! 
I can learn and 
perform 
challenging 
bowing patterns 
practicing on 
my own (4)  
o! o! o! o! 
I can learn and 
perform 
challenging 
rhythms 
practicing on 
my own (5)  
o! o! o! o! 
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The next 26 items ask you about practice strategies and how often you use them.  
 
After reading each statement, please tell us if it describes your practice by selecting one 
of the options below. 
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 Never (1) Sometimes (2) Often (3) Frequently (4) 
I set personal 
goals (1)  o! o! o! o! 
I set musical 
goals (2)  o! o! o! o! 
I play through 
my pieces start 
to finish (3)  o! o! o! o! 
I skip directly to 
or just before the 
spot I wish to 
practice (4)  
o! o! o! o! 
I repeat small 
sections of 
music (5)  o! o! o! o! 
I find big 
sections of 
music, break 
them down, and 
put them back 
together again 
(6)  
o! o! o! o! 
I break down 
slurred passages 
by performing 
them separate, 
stopped, and 
then slurred (7)  
o! o! o! o! 
I change the 
rhythm of a 
practice spot on 
purpose (8)  
o! o! o! o! 
I play a note-to-
note problem 
area and repeat 
it correctly over 
and over again. 
(9)  
o! o! o! o! 
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I use a 
metronome or 
drum machine to 
keep a steady 
pulse (10)  
o! o! o! o! 
I use an audio 
recorder to 
record and then 
listen to myself 
perform a 
passage (11)  
o! o! o! o! 
I use a video 
recorder to 
record and 
watch myself 
perform a 
passage (12)  
o! o! o! o! 
I use YouTube 
videos/tutorials 
to help me 
practice (13)  
o! o! o! o! 
I use a practice 
software/apps 
like SmartMusic 
to assist me in 
my practice. 
(14)  
o! o! o! o! 
I listen to 
professional 
recordings 
(including 
sample 
recordings from 
publisher 
websites) to help 
me practice (15)  
o! o! o! o! 
I use a mirror to 
watch myself 
(16)  o! o! o! o! 
I practice spots 
that are 
challenging (17)  o! o! o! o! 
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I practice spots 
that are easy 
(18)  o! o! o! o! 
I perform a 
passage, stop, 
and think about 
what went well, 
then perform it 
again (19)  
o! o! o! o! 
I perform a 
passage, stop, 
and think about 
what went well, 
then leave it. 
(20)  
o! o! o! o! 
I perform a 
passage, stop, 
and think about 
what can be 
improved, then 
perform it again 
(21)  
o! o! o! o! 
I perform a 
passage, stop, 
and think about 
what can be 
improved, then 
leave it without 
performing it 
again (22)  
o! o! o! o! 
I set personal 
goals for future 
practice after 
each practice 
session (23)  
o! o! o! o! 
I set musical 
goals for future 
practice after 
each practice 
session (24)  
o! o! o! o! 
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I ask friends to 
help if I am 
struggling with 
my practice (25)  
o! o! o! o! 
I ask my teacher 
to help if I am 
struggling with 
practice (26)  
o! o! o! o! 
 
 
 
Lastly, we'd like you to share your level of confidence right now that you can perform 
certain tasks in the future.  
 
1 star = Not confident at all  
 
 
10 Stars = Completely confident 
 
 
 
How confident are you RIGHT NOW in your ability to perform your music for the 
upcoming concert considering: 
(1 star= Not confident at all; 10 stars= Completely confident) 
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I can perform 
correct 
rhythms 
without error 
(1) 
          
I can perform 
correct 
fingerings 
without error 
(2) 
          
I can perform 
correct notes 
without error 
(3) 
          
I can perform 
correct 
articulations 
without error 
(4) 
          
I can perform 
correct 
dynamics 
without error 
(5) 
          
I can perform 
correct 
phrasing 
without error 
(6) 
          
 
 
 
How confident are you RIGHT NOW that after you practice you will be able to: 
(1 star= Not confident at all; 10 stars= Completely confident) 
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Achieve your 
personal 
practice goals 
(1) 
          
Achieve your 
musical 
practice goals 
(2) 
          
Perform to the 
very best of 
your ability on 
an upcoming 
test (3) 
          
Perform to the 
very best of 
your ability at 
an upcoming 
concert (4) 
          
Handle the 
challenges of 
the music (5) 
          
Perform in a 
way that will 
impress your 
family/friends 
(6) 
          
Perform in a 
way that will 
impress your 
teacher (7) 
          
Perform at a 
level that is 
equal to the 
best student 
musicians in 
the program (8) 
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Appendix B: Digital Practice Journal 
Practice Journal:
Please complete this journal each day you practice
1. Name
First Name and Last Name
Setting Goals:
When practicing, set 1 to 3 small goals you think you can achieve in the time you have.  Here are some 
examples of achievable goals: Saying all of my finger numbers correctly; Playing measure 6 correctly with 
a metronome; or playing measures 6­12 with correct dynamics. 
2. What is your first goal for today's practice
session?
3. What is your second goal for today's practice
session?
4. What is your third goal for today's practice
session?
Practice Structure:
The way you go about practicing can change how you feel about it when you're done.  Here are a few 
suggestions for you that we think will improve your results.  
 
1. Whole­Part­Whole: Select a group of measures you think needs work, work on them broadly (things like 
dynamics or general flow), then focus on small details (things like playing notes in tune), then focus on the 
big section again.   
 
2. Skip directly to or just before the spot that needs attention. 
   
3. Work on each goal a little at a time (Interleaving).  Spend 5 minutes per goal, then go to the next one. 
Repeat this process until you feel like your goals have been reached or you've run out of time.  
 
  *Whichever structure you use: PLAN practice strategies, PERFORM your plans, THINK about your 
performance,  REPEAT*
AN EXPERIMENTAL STUDY OF EFFICACY AMONG STUDENTS  
 
 
89
 
Appendix C: Informed Consent Letter- Control Group 
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An experimental study of student performance and practice efficacy among secondary instrumental students in Indiana. 
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